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record used by Intr ana MsaDos |} 


# record i 
case Integer of 
O: (AX, BX, CX, DX, BP, SI,DI,DS,ES,F lags: »& 
1: (CAL, AH; BL, BH, CL, CH, DL, DH: Byte) sz 
end; 


and untyped-filte recerd } 


racerd 
Handle: tord;. 
Mode: Word; 
meceize% Word). ‘ 
Private: array{1..26] of $ 
UserData: array(1i..16)} ene a 
“ 23 


Wann ee OR 


at of Char; 


Program inthe | 
fast lane with _ 
Borland’s new 
Turbo Pascal 4.0. 





It may sound funny, but it’s true. 

The resolution of our color graphics monitors is 
absolutely going to spoil you. 

Naturally, they're IBM" PC? XT? AT” and PS/2" 
compatible. 

And naturally enough, they come in different 
sizes (just like people). You can choose from 12" to 15” 
screens with up to 132 columns. 

Perhaps it will come as somewhat of a surprise 
to you, but at last count, we had over 1,000,000 users 
out there. 

It's no surprise to us. 

People tell us we pass every screen test with flying 
colors. And how great Lotus’ and Microsoft’ and 
Harvard Presentation Graphics” and Autocad” pro- 
grams look on our screens. In fact, virtually any 
graphics program will look every bit as good as you'd 
expect (maybe even better). 

Customers have also told us our intelligently 
staffed Toll-FreeTechnical Hot Line isa stroke of genius 
{it’s so good, people using other monitor makes have 
asked for help—we did our best). 

However, should you need further evidence in 
favor of Quimax, we'll talk warranty. 

It's the best in the business. 

The Quimax warranty is rock-solid two years 
on all parts and labor And it's conveniently extendable 
to three years. 

And, yes, our tilt/swivel base is a standard, free- 
of-charge feature, something other monitor people 
still like to make a few extra bucks on. 

However, there is one common complaint about 
our color monitors we really can't do much about. 

You can’t watch the news on them. 


Quimax Systems Incorporated 


e 844 Del Rey Avenue 
Sunnyvale, CA 94086 
S {408) 773-8282 
800-228-0530 
In Calitorma 
800-232-8282 
1AM PC, AT TC PSZ_LDTUS, MICIOSOFT, HARVARD PRESENTATION GRAPERCS and ALTTOCAD are tmulomarts of thets respecirve companies, 
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The Fast Cure 
For A Slowing 
Hard Disk 


Disk Organizer 


“Vopt Is something of a 
miracie. it performs Its disk 
reorganization chores In 
seconds, Instead of the 
minutes and even hours some 
other utilities can take. 

.& bargein, Vopt is fest, safe, 
affective, and aven fun to use. 
What more could you want?” 


Glenn Hart, PC Magazine 
May 12, 1987, Page 36. 


“The overall afficlency of my 
computer system was signifi- 
cantly improved.” 


William G. Harrington, 
The National Law Journal 
June 29, 1987, Page 14. 


Vopt gives you faster hard disk 
access in seconds! 


When DOS creates a fiie, It 
scatters file fragments over the 
disk surfaces. It takes time to 
collect those fragments when you 
need the data, so your system 
runs slower and slower as your 
files grow more fragmented. 


Vopt organizes your files the way 
DOS should have written them— 
contiguously--so file retrieval is 


easy and fastl 
$49.95 Cx cdd om solos tan, 
GOLDEN BOW SYSTEMS 


2870 Fifth Avenue 
Suite 201 
San Diego, CA 92103 


619/298-9349 


Vopt operates with DOS systems, Including 
PS/2, with $12Kb RAM 
Vopt is a trademark of Golden Bow Systems. 
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VOLUME 7 NUMBER 3 


WHAT’S INSIDE 


Some PC users want 
the utmost pow- 
er—and will pay any 
price. These are the 
people buying the 
hottest new 386 and 
PS/2 machines. But 
many of our readers 
want power at a bar- 
gain price. 

If you're one of 
these people, you'll 
want to consider the 
21 286 machines re- 
viewed in ‘*The 
Cheapest ATs Ever,”” 
page 93. All sell for 
less than $2,000—in- 
cluding a hard disk, 
video card, and moni- 
tor—or less than half 
the price of the Big Blue variety of AT. 

Most of these machines are assembled 
and sold by mail-order companies (and we 
give you tips on how to navigate that chan- 
nel). But you may not realize that you can 
find name-brand machines, from compa- 
nies such as AST, Epson, Tandy, and 
NEC, in the same under-$2,000 price 
range. You can often find such bargains as 
easily as reading your local paper, and you 
may feel more comfortable buying from a 


| name-brand company. 


Which goes to show that while it’s of- 
ten true that you get what you pay for, a lit- 


| tle digging can tum up some true bargain 





gems. Assistant editor Donald P. Willmott 
headed the team of sleuths who unearthed 
surprises in under-$2,000 ATs that include 


OS/2 support, 12-MHz clock speed, | 


40MB hard disks, and free EGA display 
adapters. 

Once you’ve got your AT, you may 
want to add on another input device. If 
that’s the case, you should check out the 
latest mice from Logitech and Microsoft, 
reviewed in ‘‘From Our Maus to Bau- 
maus: Logitech Versus Microsoft,”’ page 
201. One offers maximum resolution; the 





Assistant editor Donald P. Willmott headed the team that discov- 
ered some real bargains in AT-class machines under $2,000. 





other, a comfortable ergonomic design. 

You'll find other inexpensive gems in 
“Spreadsheets for Modest Proposals,”” 
page 261. These products typically offer 
all of the essential spreadsheet features and 
functions—all for under $200, some for 
less than $50. 

While this issue highlights lots of bar- 
gains, we haven't neglected to cover hot 
technology. In ** VGA Compatibles: Gain- 
ing on the New Standard,”’ page 175, PC 
Labs benchmark-tests the first five VGA- 
compatible add-in boards to hit the scene, 
bringing that standard's 256 colors to your 
existing PC. 

In PC Lab Notes, Caroline Halliday 
shows you how to master your laser printer 
in the first of her three-part series. And for 
those times when DOS*s PATH command 
just isn’t enough, Michael J. Mefford’s 
RUN.COM utility helps you execute even 
your most displaced programs. 

After Hours focuses on educational 
programs that help preschoolers learn sim- 
ple words and numbers, give teenagers 
practice with algebra concepts, and help 
college students prepare for the business 
graduate school admission test. we 


PC Mage.ime The tndependen! Guide 10 18M Srandard Perwmat Compasing ISSN 1 OTA NSU71 1 pubtrhed by weekly eucept am July aml August for $1 97 for one year 122 ruses), 
S61 97 (outwo years, amd $41 97 for tlaee years Adihtecnal pantege $1110 per copy ur $22 OO per year for Canada anal all utter Iyecige counerics. 2417 Davis Publnbong (2 adivinen of ZT 
‘Commaneatons Co. One Part Ave . New Yor: NY 10016 Sevund-Claas postage paid at New York NY HG) anal at addiinanal snaubing offices POSTMASTER Address changes to PC 


Magazine PO Boa $4003 Boulder CO) RU321 109% 
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Now you too can be a123 
power user. 

















Introducing descriptions you assign. Catalog 
The Worksheet Utilities. your files with key words like 
For the muscle to master “budgets” or ty ped 
directories of just the files 
the toughest 1-2-3 tasks, get ! 


you want, sorted inany order 
you like. 
Peek at files without retrieving 
them. Archive them. Search them on 
disk for labels or range names. Copy, move, erase 
and write-protect them -one ata time, or many 
at once. And squash them down tosize witha 
crushing file compression mode. 
Autosave is the full-time worksheet body- 
guard that protects against the perils of power 
failures or accidental worksheet trip-ups. Just 


Now it's a cinch to become 
one of the mightiest 1-2-3° users 
in spreadsheet history. Just get 
The Worksheet Utilities ™ from Funk Software. 

It’s a powerhouse of productivity tools that'll 
turn the most laborious 1-2-3 session intoa day at 
the beach. And it’s a genuine 1-2-3 add-in. So it 
does what you want, when you wantit, right 
from inside your | -2-3 session. 

Search and Replace lets you swiftly 


search for one thing, and if you want, replace 

it with another - throughout your worksheet, 
or in ranges you specify. It's just like the famil- 
iar word processor feature, yet it searches for 


pick a time interval, and it periodically saves 
your work in a backup file until you're ready to 
save it for keeps. 


Get The Worksheet Utilities 



















labels, values, functions, formulas, and cell 
references, too. 

Formula Editor gives you a sturdy leg 
up in the otherwise exhausting exercise of 


pulling for you today. 
Let The Worksheet Utilities help unleash 
your full |-2-3 potential. Ask for it at software 


writing and testing your 1-2-3 formulas-all dealers everywhere. Or order 

from a display that shows you the whole direct from Funk Software SOFT 

formula, not just80 characters. with your check, Visa or W. 
MasterCard. (ARE 


Pick @functions froma pull-down menu 
that explains what each function does. Enter 
arguments with on-screen prompting for 
each argument. See syntax errors and 
unmatched parentheses highlighted as you 
edit. Execute formulas one step ata time 
for quick, painless debugging of your most 
monstrous, complex creations. 


eS rr 


The Worksheet Utilities") 


! Send me The Worksheet Utilities 


Each setup string has a name, like “7 pitch” for your Epson, or ee ng 
“Landscape mode” for your LaserJet. S a a a 
File Manager gvesyouapowerulgripontheorgania | To order call -800-822-3865,Ext.115 | 
tion of allyour worksheets and other files on your disk. (617-497-6339 in MA) 
Save and retrieve worksheets from a point-and-shoot menu 
that displays complete information about each file, including 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. The Worksheet Ulilities is a trademark of Funk Software. 





Print Settings takes the guesswork out of print format- 
ting. See all your Cate hestioen fBotelavand other options I — rere I 
onasingle display. Create different settings for different print | Name Tie | 
jobs and call them up by name. Cia. 

Select any print style you like from a library of setup strings | | 
customized for your printer. Forget complicated printer codes. Address I 


a 
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Microsoft and Logitech 
mice lead the pack. 







COVER STORY 


The Cheapest ATs Ever 
Alfred Poor! Today, it’'sa 
buyer's market for AT- 
compatible machines. The 
increased competition in the 
80286-based-computer 
marketplace has pushed prices 
down to levels that would once 
have been atrractive for an 
8088-based machinc. So if 
you're looking for a system 
fully equipped with a 
monochrome monitor, video 
card, and hard disk—and 
you've got between $1,200 and 
$2,000 to spend—one of the 21 
low-cost clones reviewed here 





FEATURES 


ADD-IN BOARDS 

VGA Compatibles: Gaining 
on the New Standard 

Winn L. Roschi When IBM 
introduced the new VGA 
standard on its PS/2 models last 
April, it sent manufacturers 
scrambling to come out with 
truly VGA-compatible display 
adapters. We review the first 
VGA add-in boards to hit the 
market, including products 
from ATI Technologies, 
Compaq Computer Corp., 
Sigma Designs, STB Systems. 
and IBM .................... 175 





ALTERNATE INPUT 
DEVICES 

From Our Maus to 
Baumaus: Logitech Versus 


| Microsoft 


Tom Stanton! The two new 





mice from Logitech and 
Microsoft are tops in their 
ficld. The 320-dot-per-inch 
resolution of the Logitech 
mouse makes it the only choice 
for users who require 
maximum resolution, while the 
ergonomic design of 
Microsoft's offering makes it 
perfect for those for whom 
comfort is the primc concern. 
Whatever your preference, 
you'll find these mice to be the 
cat's meow 0 201 


CONNECTIVITY 

Making Connections: 
Univation’s LifeNet 

Frank J. Derfler, Jr., Roberto 
Rivera, and Richard Hubbard! 
LifeNet is the first high-end 
network operating system to 
use database server 
technology. and itis also one of 
only two LANs that provide 


| system fault tolerance...... 223 











SOFTWARE 

Keyboard Calculations for 
the PC 

Stephen Randy Davis! You 
can't carry any of these five 
TSR calculator emulation 
programs in your shirt pocket, 
but they make up for that by 
going beyond merely imitating 
Hewlett-Packard’s powerful 
line of scientific calculators. 
The software gives you access 
to full-screen displays and a 
warehouse of memory, and in 
most cases the cost is only half 
the price of the real thing .. 241 





SPREADSHEET 
ANALYSIS 

Spreadsheets for Modest 
Proposals 

Robin Raskin’ If your 
spreadsheet needs are modest 
and your budget small, one of 
the 14 low-end spreadsheet 
packages we review here, all 
priced below $200, just might 
be for you. And these products 
are not just easy on your 
pocketbook: most take 
relatively little time to learn and 
demand only minimal 
hardware requirements .... 261 


Cover Photograph: 
Roberto Brosan 
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Hands On: 

e Expansion cards from 
Quadram and Intcl that give 
XTs 386 processing 

e A two-for-one offer: 
Microsoft's $450 C 5.0 
includes the $99 Quick C 

e WordPerfect flexes its 
muscle: DataPerfect 

« Datamedia’s Colorscan/2 

e Core's Model 50 hard disk, 
the ATplus43EPS 

¢ Book review: Applying 
AutoCAD: A Step-by-Step 
Approach, by Terry Wohlers 

@ Clear for dBASE, a 
programmer’s dream come true 
@ Giyphix Font Manager, from 
Swifte International 

¢ Diconix 300w ink jet 





POMC cniiiaditricnunsteorr as 
Hands On: 


e The GMAT Course, from 
Comwell Systems 

e CompuTeach Educational 
Software's Stepping Stones | 
and If 

e Viking Technologies’ 
Uptime magazine on disk 

e Algebra Pius, Number |, 
and Algebra Plus, Number 2 
« Cosmi’s inside Trader 

e Synapse Software's Wizard 
Of Wall Street ...c...c0ceeee. 444 





PC LAB NOTES 


Learning to Live with Laser Printers, Part I 

Caroline Halliday! Taking advantage of a laser printer's 
capabilities means using Escape sequences to control it. Here is 
an unintimidating look at laser methods 





UTILITIES 


Running Programs Painlessly 


Michael J. Mefford! You won't have to worry any longer about 
changing directories or updating your PATH statement to run 
rams. If it’s on your disk, RUN will find it 














ENVIRONMENTS USER-TO-USER 
Understanding the OS/2 Paul Somerson/ A versatile 
Keyboard ERRORLEVEL setter; making 
Charles Petzold! The OS/2 DOS into a math wiz; setting 
Kemel can read keyboard input _| out onnew PATHs......... 359 
with functions that makc it all 
so simple...........0.0000 339 | POWER USER 

Craig L. Stark! A light-bar 
POWER PROGRAMMING | menu for dBASE: keeping bare- 
From ASCII Strings to bones outlines of Microsoft 
Binary Bits Word documents under wraps; 
Rav Duncan! Converting printing WordPerfect from 
strings of ASCII numbers into | i st 
their binary equivalents in C 
and MASM, anda look at the C_ | LANGUAGES 
compiler wars .............. 347 | Robert L. Hummel/ AC 

program that records file 
SPREADSHEET CLINIC backups; a Turbo Pascal error 
Douglas Cobb and Steven handler and debugging helper; 
Cobb/ Forming attachments to | going to lengths to fill 
other programs from SEINES cetera vevseastresserss 373 


Symphony macros; prompting 
the user with hints from a 





PC TUTOR 

Robert L. Hummel/ Dialing 
through modems and printing 
out screenfuls in C; getting the 
boot from BASIC; enigmatic 
DOS redirection files 379 


CONNECTIVITY CLINIC 
Frank J. Derfler, fr./ Making 
network log-ins independent of 
LASTDRIVE; squeezing 
space out of NetWare hard 
disks: StarLAN in the long 

(UN ens es eS 
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PC MAGAZINE 17 


PC ADVISOR 

Miu Jones/ Exploring the PC 
world of on-line services and 
bulletin boards, and 
maximizing VGA quality on a 
NEC MultiSyne monitor ....27 





BILL MACHRONE 
Serving the Scientist........ 65 
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The New Age of Chaos.....71 
Inside Track... 73 
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Und Zen I See... ......... 77 
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How Hard Is Hardware? _25 
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HOW TO CONTACT THE EDITORS 
OF PC MAGAZINE 


NEW PRODUCTS 

The First Looks section is the designated entry 
ponnt for all new products into the pages of PC 
Magazine. This late-closing section has a news- 
paperlike deadline, which allows us to review 
new products within a few weeks of our press 
date. Hf you have a new product, contact: 

Gus Venditto, Sentor Editor, 

Michael W, Muchmore, Editorial Assistant, 
Paul Somerson, Executive Editor. 


FEATURES 

The fcature stories in PC Magazine are de- 
signed to be the most complete product evalua: 
tions im the industry Months of planning and 
Tesearch go ito cach issue But products can 
be considered lor review only if we know about 
them. so keep the features staff informed ol 
your latest products. Contact: 

Bill Howard, Executive Editor, 

Carol Ellison, Associate Editor, 

Nora Georgas, Associate Editor, 

Cheryl. Goldberg, Associate Editor, 

Robhin Juns, Associate Editor 


PRODUCTIVITY 

Each issue of PC Magazine contains (ree pro- 
grams, tutorials, user ups, and applications ad- 
vice to help our readers gai technical profi- 
ciency We're very interested mm receiving uset 
tps (on disk. pleasc) und are cager to hear 
foom assembly language programmers who can 
help us develop useful PC Magazine uulites. 
Unfortunately, because ol the large volume of 
mail, we can’t acknowledge or respond lo all 
submissions Contact: 

Paul Somerson, Executive Editor. 

Robert L. Hummel, Senior Technical Editor 


INTERACTIVE READER SERVICE 
Program listings, utilities, and an index of sto- 
Fes are posted on the free PC Magazine Inter: 
active Reader Service. Call (212) 696-0360 or 
(415) 598-9100. Set your modem to 300, 1.200, 
or 2,400 bps, 8 data bits, no parity, | stop bu. 


PERMISSIONS, REPRINTS 

Maseral in thts publication may not be repro- 
duced in any form without permission. If you 
want to quote from an article, use PC Maga: 
zine’s logo in conjunction with an Editor's 
Choice designation, of reprint an article, call 
‘or wnte Jennifer Locke, Repnnts Manager, 
One Park Ave . New York, NY 10016, (212) 
503-5447. 


GENERAL QUESTIONS 

AROUT PC MAGAZINE 

If you have other questions, contact: 

PC Magazine 

One Park Ave. 4th floor 

New York, NY 10016 

(212) 503-5255, MCI Mail t57-9301 

We're unable to look up stones from past 1s- 
sues, recommend products, of diagnose prob- 
lems with your PC by phone. 

Ifyou bought a product advertised in PC Mag- 
azine, are dissatisfied, and can't resolve Ihe 
problem, wnte (do not call) Jenniler Carratu, 
Advertising Department, at One Park Ave. In- 
clude copies of correspondence. 


WRITING FOR PC MAGAZINE 

Please include a self-addressed, stamped enve~ 
lope with your query. A guide for prospective 
authors 15 available 
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= COMPETITION. 
ANDITIS US. 


Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen™MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
anda convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn’t enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. They were equal. Finally, the MSP-50 put its 
80-column print width on the line Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want ‘0 be considered one of the best, 


you have to be a Citizen in good standing. 

For more information call pee Ext. 34. In California 
call 1-800-441-2345, Ext. 34. 
ee Aneta Capen. e ==> = CITIZEN 
enw: Printers that run like clockwork. 
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(Elgar legen ie! compan: a aod 
cation we handed it, including copy-protected programss and 


“seth | Brmbthie | 200 ones cond of oe 
peop all men al 


Think You Need an AT? 


-Braktha 286 i a good value and a quality praduct tacked 


we ae 
renuliicl the caching boards esi 
‘Red Marcia, PC Tech Journal (Rated #1) 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


figures are consolidated results trom 10 tests ot 


$395 
© Univation Dream Board == $512 


O Orchid Turbo EGA $945 
0 ST&D Standard 286 $995 
O Classic Speedpack $995 
O Orchid PC-Turbo 286e $1,195 
0 Breakthra 286-12 $595 
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Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


We are excited about our three speedup 
ucts. You probably know about our 
disk access speedup software 

that was awarded PC Magazine's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 

















“Lightning is aimost mandatory....” - 
Steve Manes, PC Magazine 
Best of 86 review 

Loads with the DOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs thal frequently ac- 
cess the disk (hard or floppy) are made instantly up 
to 2 to 4 times faster Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex- 
ploits Above Board memory. 

UGHTNING is the standard against which 
all our Measures itself because we achieve 
universal compatibility with other software. Data is 
never lost. Order LIGHTING: senarately or get 
it free with your Breakthru 286 board. 
















LIGHTNING™—FREE with Breakthra 
speedup hardware—$89.95 purchased separately 


jaranteed the Breakthru 286 board to be 

iterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go cae one bet- 
ter with the Breakthru 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for s up to 10.2 times 
faster than an IBM PC. It is faster than 
an 8MHz IBM AT, and up toa whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 

ARE SO SPECIAL. 

First, they install so easily. A half-slot 
card means you don't even have to give u 
a full slot. What's iat! 
more, unlike 


competing, 
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“The 12-MHz Breakthru 286-12 speedup board is the fastest 
of those tested, but not the most expensive. On a doliar per- 
horsepower basis, it could be called the cheapest boost avuila- 
ble for an XT’ 

Mark Welch, InfiWorid (Rated #1) 


products it works in the Compaq Portable 
and most clones. Easy ow how 
yu nt plac he cn an BE ae 
remove the 

a single cable. Tite Weic conwire Fe- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they _are_ advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math coprocessor slot for 
numeric intensive rior A 16K 
cache memory provides zero-wait-access 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lewer speed on ee 
timing sensitive applications. a 

Oe 


isting system RAM, hardware, and 
peripheral cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 
eas and conform to the Expanded 
Specification (EMS). Software 
compa is virtually universal. 
smarter than an AT - PCSG 
s it. 

Fourth, these are the best, There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there ae is no com- 

ni. Many cards 
per in spite of their claims eae 
are just ly engineered. 

We are feally Seed about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
Tepresents more advanced technolo; 
than boards by Orchid, Quadram, P! 
Technologies, Phoenix... we could 
go on. Breakthru 286 is undis- 
pred the turbo board with 
the biggest bang for the 
buck. And we include 

FREE the $89.95 ac- 

claimed Li pave 
software. 
with your credit card or Cop 
instructions and we will ship 
your card the very next day. 


Think Again. 


DONT TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


=_> = — 
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even. Exceptional 3-D Spreadsheet = © 90 s.sevacreSoucseonee 
Everyone who tries it, tells us, 


“It’s the best there is.’ 


Don't take our word for it. Use Lucid 3-D for 60 days. 
Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price an introductory 


spread-the-word price of $99. 


Lucid 3-D is priced to sell at $199. 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $99. on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 

That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 
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FIG, 2 Here we are, instantly, Notice the lower 
left corner showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of J-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 

Lucid 3-D was developed over the 
past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a product that works the 


°, 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, "Lucid 3-D is how soft- 
ware of the 1990's will look and perform’, 
or even more to the point “This is the 
way | 


thought a 07:, eNO MADOER,LeD, 
computer 12 O4an Jan 1, 1989 
should work’ SS 
You'll 


see. Lucid 


: ne Boense Budget 
is exciting. 
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search 


Fi for help or F1@ for menu 
Ss SS SF | 


What 
Makes 
it so 
Special 
In the 
screen 
examples 
you can 
see Lucid 
is really 
multi-dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 
And you don't have to 
write formulas to do that. 
All you do is go look at the 
other file, navigating 
through easy, point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 


Everything about Lucid works that 


SE Eo rd o 


FIG. 1 Let's get the detail on those ad costs. Just move 
the widebar to that cell and press one key (grey +). 


I 


way. Users say “It is so intuitive that I real- 
ly don't need a manual.’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that, “If there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it” 


What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 
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nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 










-800-544-4699=™ 











me 


y cell can contain a complete 


¢ 


other spreadsheet 


: 


that you can access with a single key. 


Plus, no matter where you are on a menu or 
what you are doing. just press function key FI, 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 


Notepad Behind Every Ceii 


Another 3-D feature is that any cell can also 
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contain a multiple page note that you instantly ( 1) & Radio 
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access with a single keystroke. You can write 


Skuwriting 
Total 
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notes, memos or letters that relate to 
your work, save them as individual 
files and even print them separately 
or with your spreadsheet. 
Speed 

Lucid 3-D is truly revolutionary. It is 
fast. fast. fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead. it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
ee ound during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucid Learns 
Lucid 3-D also lets you teach it any 


FIG. 4. Now, instantiy we are on levei 3. Each ievel Is a differ- 
ent spreadsheet. You couid now move to the New York Times 
and see the detail on that figure. There Is no limit to the ieveis 
you can go. Move right down to transaction ievel if you ilke. 
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combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be. 
done with single keys. Plus more than 
just remembering keystrckes, Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly al] done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 
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FIG. 3 We want more detali. so lets go to 
Newspapers. Just press the Grey + Key 
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Jim Seymour, Columnist, PC Magazine, PC Week 
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Fig. 5. Of course, Lucid does multiple windows. Notice, 
you can simultaneously open windows In different 
directories, different drives, even down as many 

as 3-D ievels as you like. No one eise cando that. 


Mouseabiiity 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up, the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu selection can be 
“moused" and the response time is 
“right now” instead of the sluggish “a 
little bit behind you" feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 









Spread -The-News Offer 
*99 Introductory Offer (List *199) 
Full Refund within 60 days, 
if you aren't ecstatic a= 


Co-winner of the 1987 PC 
Magazine Award for Technical 
Excellence 

The other winner: Microsoft's Excel 


Call 1-800-544-4699 






F-keys -Range (0EPiErnd Storage -Print -Three-D -Windows Audit -Options Exit 
i Copy -Move Paste Crab DIET Load-Save 
Exit & type Clipboard inte application below 
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FIG. 6 We need those budget figures in the Word 
Perfect ietter we are writing. Clipboard Dump 
does it right now. 


Bepense Budget June 1988 


Pe 


A window pops up with a library of FIG. 7 ons 
function names you can page through is right hi ad ref ac kur ing 
with the mouse. Select, click and it's Perfect tor any 
in the formula with no typing re- word processor) Total 
quired. You even have a label window just ilke you Get back to ne as soon as possible, 
that you can fill (from the keyboard} ee Thais, 
with favorite labels and names so that fet Se > Pa 


you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 
Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 


We could go on at great length 
about all the features an innovations 
in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 


just as easily. | WEN it nd 


work. The overall feel is tight and 
polished. In fact. Paul Somerson, ex- 
ecutive editor of PC Magazine. used 
one word to describe it, ‘Slick’. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHTNING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the BREAKtiora 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “you have 
done it again. This is software everyone should 


,) 
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Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there’s not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don't take our word for it, take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This $99 
offer won't last because we will be 
shipping to the dealers soon. But in 
the mean time we invite you to try 
Lucid as part of our ‘‘spread the 
news’ campaign. Just pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles. 


GO 3-D TODAY! 
Call 


1L@NO_ZGAAARQOQ 
| » ae , 


| 4 
(214) 3510564 
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5:05: “Having saved the day again, our hero rides off into the sunset.” 





DataEase. 
The tool for the 


applications generation. 


B, now almost everyone knows what a 
PC can do for them. The problem, though, 
for most people, is getting the PC to doit. 

Because powertul application develop- 
ment systems are often too difficult to 
learn. And easy systems quickly become 
too limiting once you've leamed them. 

That's why most of the FORTUNE 500 
companies are now using DataEase™ 

DataEase. No other system builds 
powerful applications as easily. 

People start building applications imme- 
diately with DataEase. Even people with 
no PC experience. Because DataEase lets 
you concentrate on what you want to do 
instead of how to get the PC to doit. Menus 
and prompts help you set up your forms, 
files and reports while DataEase does the 
programming for you. 

And experienced users build complex 
applications quickly with DataEase. The 
automatic programming features along 
with a powerful relational query language 
make it easy And the power of DataEase 
increases as you demand more. Making 
the transition to building complex applica- 
tions smooth. And easy. 

And changing a DataEase application 


Canada (416) 2311270 + Untied Kingdom 01 854.0582 + 


‘Swetzeriand 42-419656 + West Gernany/Austna 2174 5015. 


Naty 2490-0771 
*  Msmtraea O02 327 8162+ 


is as easy as changing your mind. So 
your applications can grow to meet your 
needs. 

With DataEase you can create applica- 
tions that integrate text, graphics and data 
from a variety of sources —including main- 
frames. In the comfort of your own PC. 

DataEase. Now it's easy for every mem- 
ber of the applications generation to 
generate their own applications. 

Send usthe coupon fora free 
DataEase demonstration disk. Orcall 
1-800-334-EASE. In Connecticut, 
374-8000. 

T DataBase International, Inc. pcmac 2/1688 
Seven Cambridge Drive, Trumbull, CT o66tt | 
1-800-334-EASE | 
0 Please send me more information about | 
(JDataEase [LAN OConnect 
OGraflalk () Developer | 
U Please send a free DataEase demonstration disk 
UH Please have a DataEase representative call. | 
a | 
| 
| 
| 











Name. Title 

Company. Phone. 

Adaress. 

City State. Zip. 

No ofPCsonsite [11-10 []11-50 [51+ 
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DATAEASES 
What it does is hard. 
How it does it is easy. 


*  Bonetun 73-414855 (Holand) «= © = Scandinana 71-46106 (Norway) 


Gears t16610800 + = France 143815018 + = Portuga/ 2185008 
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What we have here 


is a failure 
to communicate. 


Until now. 


Ven-Tel would like to congratulate all IBM PS/2“users. 
Now let’s talk. Because a complete communications system 
for the IBM PS/2 has arrived. 

Introducing the Ven-Iel 24/2” Internal 
Modem for IBM PS/2 models 50, 60 and 80. 
This 2400 bps modem is fully Micro Channel” 
and OS/2"compatible. It’s automatically 
= d by the system, so no option 

es are needed. And, as an option, 
al can buy the 24/2 bundled with 
Crosstalk XVI’ software. 
Like all Ven-Tel 2400 & 1200 bps fae 


quality and reliability are guaranteed by a free five-year 


warranty. 

The new Ven-Tel 24/2 Internal Modem is in stock now. 
For the name of your nearest Ven-Tel dealer or distributor, 
call 1-800-538-5121. 

And start communicating, 


Verrlel 


Modems 


Micro Channel, PS/2 and OS/2 are registered trademarks of IBM Corporation. Crosstalk XV1 is a 
registered trademark of DCA. 
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LETTERS TO 
PC MAGAZINE 


PRINTER PERCEPTIONS 

A great and timely review of printers! 
(‘The 4th Annual All-Printer Review,’’ 
PC Magazine, November 10, 1987.) It ar- 





rived just as I was considering the purchase 
of anew 24-pin color printer. 
lam a bit confused, however, about the 
draft print samples given for each printer. 
Were they taken from a new ribbon or a 
multistrike after multipages? The samples 
made some printers look as if they were in 
need of repair (including the one I was con- 
sidering). Can you elucidate? 
John Buffum 
Leavenworth, Kansas 


All print samples were created with new 
ribbons. However, most printers let you 
adjust the ribbon-to-printhead distance, so 
differences in this adjustment among the 
106 printers tested may have caused some 
samples to appear slightly lighter or dark- 
er than others. 


Bruce Brown, in reviewing (or advertis- 
ing?) the Epson 24-pin printers, asks, 
‘*Why spend more for printers that can do 
only slightly better when you can have the 
high-quality LQ-850 and LQ-1050 with- 
out the high cost?”’ (‘The 4th Annual All- 
Printer Review.’’) 1 can name two reasons: 
one, the breakdown rate on the Epson LQs 





is the worst in the industry; and two, they 
have type that, although well formed, is far 
too faint, requiring double strike to get ac- 
ceptable output. 
Don Holmes 
Hayward, California 


Dot matrix printers tend to be very reli- 
able. We're not aware of any problem with 
Epson LQs in particular. 

Print quality that grows fainter over the 
life of a ribbon is a problem common to all 
dot matrix printers. It's worse on 18- and 
24-pin printers. As we mentioned in the in- 
troduction to the dot matrix printer re- 
views, ‘‘Dot Matrix: The Jack-of-All- 
Printers,” each pin on an 18- or 24-pin 
printer has about half the surface area of a 
9-pin printer pin. Less surface area trans- 
lates to less ink transferred from ribbon to 
paper and a fainter printed image. For 
those important letters, use a one-shot my- 
lar ribbon (sometimes called a carbon rib- 
bon) if your printer has one available. 


Your recent printer issue (*‘The 4th Annu- 
al All-Printer Review’’) failed to address 
one issue I have found quite important: 
tractor location—front mounted, rear 
mounted, or concentric with the platen. 
Printer engineers seem to be stuck on 
the idea that a printer should look like a 
typewriter. Surely a printer could be con- 
structed so that the paper would pass 
straight through the machine without need- 
ing to reverse directions and cause tractor- 
jamming, 180-degree curls. I see no inher- 
ent layout difficulties enforcing this 
design, in fact, for convenience, the paper 
should load from the front and accumulate 
in back. 
Chatwin Lansdowne 
Wichita, Kansas 





The 1987 annual printer issue shed consid- 
erable light on the direction the printer 
manufacturers are taking (‘‘The 4th Annu- 
al All-Printer Review’’). Since I am in the 


| market for a replacement to my aging, and 


no-longer-supported, Epson MX-80, I in- 
tend to take the advice of the editors and 
purchase the Panasonic K X-P1091i—after 
finding that ‘well-known discounter (sell- 
ing it) for $100 less.”* 

On the other hand, please pass the fol- 
lowing message on to the makers of laser 
printers: I'll wait to buy a laser printer until 
I can purchase a PostScript printer for 
$2,000. In other words, when Adobe 
brings its royalty fee down to earth, I'll 
take the laser dive. Until then, I'll make do 
with my slow daisy wheel printer for corre- 
spondence and my Panasonic for graphics. 
Think about it, Adobe; if every laser print- 
er were PostScript compatible, a small 
royalty fee would add up to a lot more than 
the few large royalties you're getting now. 

Dr. Stephen A. Risik 
York, Pennsylvania 


To all the laser printer wish lists appearing 
in your magazine (‘‘What’s Wrong with 
Lasers,’’ From the Editor’s Screen, PC 
Magazine, October 13, 1987; ‘Lasers: A 
New Standard,”’ PC Magazine, Novem- 
ber 10, 1987), I would like to add one 
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OUTSTANDING 
SOFTWARE 


For IBM PC's and Compatibles 
PER 


ask $390 DISK g 


DISK 
For Ten or More 


\ $3350 
Small Quantities 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


([] BUSINESS 1—Ez-FORMS business form 
completion and printing program 





I generation, 
(J CAD 3—The PC-Fiow 1.0 computer aided flow: 
chart generation progrem. Color graphics required 
COMM fa ,¢,d,e—{5 disks) Join the world of 
a BOGS Buichn Board System 14 10 


@ DATABASE 1ab—2 disks) File Express 3 8 
i menu driven general purpose database manager 
| (_] EDUCATION ra 8 DOS tutonal for new 
PC users Makes leaming DOS painless 
| [2] FINANCE 1a,b—(2 disks} PC Accountant 2 0 
personal bookkeeping and financa management 
GAMES 1—3-0 Pacman. Kong. Spacewar. Janit: 
2 0 Joe, futurstc Flightmare and mora Color peas 
GAMES 2—Qubent, Pango, Centipede di 
fo _, geons and dragons styte rare, etc Color ro req 
|] GAMES 3—Biackyack with customizable rules 
LL  Armchasr Quarterback (you call plays), and more 
|) GAMES 4—Siar Trek, the Casta adventure 
i. | game, and the engina! Colossal Caves Adventure 
_] GAMES 5—The Hack advanture gama trom the 
urversites. Like Rogue, only much ncher 
GAMES 6—Finball, Othello, Dragons. Sopwith 
(fly a Sopwith Camel) and more Color required 
NFO 1a,b—(2 disks) Cooking reopes database 
with keyword/ingredient retneval your own 
MUSIC 2a,b—(2 disks) PianoMan 3.6 polyphonic | 
music recording and playback program 
] ORGANIZER 1—DeskTeam, a Siiekick clone, ff 
and the Judy personel calendar program 
5 PRINTER 1—Resident print control andiont =A 
Ublity, intelligent spooler, banner jr, and more ai 
SIMULATION 1—Maza mai wing Program. MIT's & 
Lia senulation, starheids, atc graptucs req. < all 
’ UTILITIES 1—A collection of invaluable general ay 
purposa DOS utihbas An absolute must for all & | 
) UTILITIES 2—More mvatuable DOS utilities n- 
_ Cluding screen bumoul, ram disk, and more 
_| UTILITIES 3—A comprehensiva sat of debugging 
and diagnoste utiities for monitonng your computer I 
NEW RELEASES UPDATES 
~ | BUSINESS 2—€xpressgraph business graphics 
Chart your data and ind ce Color reas 16q i 
CAD 1a,b—(2 disks) Fingerpamt 1 2 advanced 
bee Ing and Aliarura Object onented design Color 
2a,b—(2 disks) OanCad3d, an advanced 
brian drating program w/animation 640K, color 
COMM 2a,b—(2 disks) Procomm 2.42, an axcel- 
I- Jent modem program with terminal amulation 
, EDUCATION 3—PC-Fastype 1.20 typing tutor 
I. ___ eal for beginners and advanced students alika 
(2) FINANCES 3a,b—(2 disks) Express Calc 3 12 
a powertul and usar frendly spreadsheet program 


| GAMES 8—Stnker hebcopter attack and Pisk, the 
game of wond dominetion Color required 


2 
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GAMES 12—Backgammon (play the computar) 
and Wheel ol Fortune based on tha gameshow 
GRAPHICS 1—Record and play back screen im- 
ages! Excellent for demo.etc Color required 


] GRAPHICS 2a,b,c—(3 disks) An axcellent 3-0 
surtace modelling and shading program Color 
INFO 2a,b—{2 disks) Zip-Phona, natronal 
areacode!prefix to zip- cross refarence 


LANGUAGE 3a,b—(2 disks} The A66 309 
macro assembler and debugger tor 8088/86/286s. 
(2) SHELL 4a,b—(2 disks) Automenu and HOM 11 
: et 04 hard ded isk prog lor custom full-screen menus 

_] UTILITIES S—Hard disk ubhties for vent og lor- 
matting, parking and optimizing your disk 
UTILITIES 6—Advanced utilities iat 
Mark/Release (remova ri oe eee ge reboot!) 
_ UTILITIES 7—More adv: 

Masterkey (undeletes files — an asks) 
(2) WORD 1a,b—(2 disks) PC Writa 2 71, a powertul 
word processing system w/spell checker, laser supt 

Most software listed is shareware or user-supported 
35 format ado $! disk 125, age directory ado 32 
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rT MicroCom Systems Cost of items ‘| 
3673 Enochs Street Shipping 33.00 


I gama Clara,CA = CArestax__ : 
rt 950! Total encl. 


FE 009) 737-2000 $3) >| 
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VIEWPOINTS 


® LETTERS 


item: a switch that powers-down the non- 

electric components but lets the RAM re- 

tain downloaded fonts from day to day. 

Downloading the same fonts every mom- 

ing has a way of destroying any illusions 

one might have of being a ‘‘power user.”’ 
P. Dutta 


Evanston, Illinois | 


1 found the tone of your review of Data 
Technology’s Crystal Print VIII to be un- 
justifiably negative (‘‘Lasers: A New 
Standard’’). To me, this is the most signif- 
icant product announcement in computer 
printers since the laser. While it may not be 
a functional improvement, there is every 
indication that this technology should be 
inherently more reliable than the laser; if 
this is not a revolutionary step, then it is 


derstand your reticence to recommend an | 


unproven product, particularly to low-vol- 
ume users, large corporations should be 
encouraged to purchase evaluation units. 
They should not be frightened away from a 
technology that, in my opinion, has a good 
chance of replacing the laser printer. 

Bob Stolarz 

Montclair, New Jersey 


UNFOUNDED CRITICISM 

Thank you for including the IOC Reader in 
your review of scanners and OCRs 
(‘Scanners Take Off,’’ PC Magazine, 
October 13, 1987). While we appreciate 
your efforts to provide your readers with 
accurate product re- 
views, we found 
references regarding 
the IOC Reader’s 
capabilities that 
were. both mislead- 
ing and simply not 
true. 

Regarding your 
criticism of the 
IOC's use of AN- 
SI.SYS, we chose to use this optional pro- 
gram since many of our users are primarily 


OCR users and are not interested in graph- | 
ics-based functions. With the wide variety | 


of DOS computers around, this approach 
allows the IOC to interface any DOS-com- 
patible host computer without transporting 
hardware. 

Another unfounded criticism concerned 





the 1OC’s paper feed. The 1OC’s paper 
feed is modeled after the paper feed of a 
facsimile transceiver. The feed allows for 
easy placement of pages ranging in size 
from 5 to 10 inches. We cannot fathom 
how this easy-to-use feature could be con- 
strued as anything other than a conve- 
nience, rather than the monstrosity indicat- 
ed by your reviewer. 


Finally, your reviewer criticized the | 


10C’s graphics capabilities for their speed 
alone. The IOC supports RS-232, RS-422, 
and a proprietary DMA to achieve a speed 
appropriate to the quality of image pro- 
cessing required by the customer. Your 
test conducted gray-scale processing using 
the RS-232 option—a slow implementa- 
tion. The appropriate implementation for 


| this test would have used the RS-422 or 
certainly an evolutionary one. While I un- | 





DMA option. 
Mark Bovino 
Intelligent Optics Corp. 
Clinton, Connecticut 
IN THE NAME OF LOTUS 


How ironic that Lotus has renounced copy 
protection for future products (First Looks, 
page 33, PC Magazine, November 24, 
1987). Litigation has made the ‘‘look and 
feel’ of the Lotus Development Corp. re- 
pulsive. No need to worry about pirates, 
Lotus may end up giving away copies of 
1-2-3. To be perfectly ‘‘Lucid,”’ the com- 
petition will ‘‘Excel’’ and ‘‘Surpass”’ it by 
more than a factor of ‘*Quattro’’! Lotus 
should ‘‘Speedup”’ and “*‘Learn’’ some- 
thing: the reputation of a company is the 
best enhancement to its product. 

Simon Montalvo 

Fort Wayne, Indiana 


A TERMINAL OPINION 
I have found your reviews and opinions of 
products to be of great value in choosing 
(and avoiding) software and hardware. In 
addition, I especially enjoy reading the an- 
tic notions of John C. Dvorak; one seldom 
encounters literacy among the terminally 
opinionated. 
Frederick Earl Upchurch 
Gastonia, North Carolina 


READER SUPPORT 

After reading the letter from John Bales of 
Gaithersburg, Maryland (Letters to PC 
Magazine, November 10, 1987), 1 was 
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Switch toa new’ 
size with the 
push of a key 





See up to twice 
as many rows 


Tiny pat | Reverse Norwal 
ZB charact Tine 


Ordinary 1-2-3 display 


Enhanced 1-2-3 display 
with SeeMORE 


Choose mixed 
font format 


Choose normal 
or reverse video 


Change colors 


Print any com- 
pressed screen 


No special 
hardware 
required 


Unretouched photo of EGA display 


1-2-3 never looked so good. 


Introducing SeeMORE™' a powerful screen 

manager for 1-2-3® that expands your work- 

sheet view with the push of a key. SeeMORE 

gives you a choice of compressed formats that 

double, triple or quadruple the number of cells 
layed on the screen. 

Install the SeeMORE program with 1-2-3 
and you can build a twelve month forecast 
without stopping to scroll around. All twelve 
months appear on the screen. SeeMORE lets 
you see the big picture. 


wa teen 
Retian EEN Tey Options Bercece Rees! 
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Switch to reverse video. 

No special hardware is required to run 
SeeMORE. All you need is a CGA, EGA, VGA, 
Hercules or compatible graphics adapter. 

SeeMORE manages the screen without 
interfering with the normal operation of 
1-2-3. You can zoom in and out as you 





build and manipulate a worksheet - you don’t 
need to exit 1-2-3 and switch to a new driver 
set! And SeeMORE lets you produce hardcopy 
printouts of any compressed screen with the 


push of a key. 


Change background and foreground colors. 


Get SeeMORE and expand your horizons. 
Works with 1-2-3 Rel 2 on the IBM PC, XT, 
AT, PS/2. and compatibles. $79.95. Not copy 
protected. Symphony version coming soon. 


CGA —sEGA/WGA—s Hercules 


Normal 80x25 80x25 80x 25 
SeeMORE: 

* Medium 91x28 = 106 x 43 120 x43 
Small 106 x 33 128x 43 44x43 
°Tiny 128x33  160x58 180.x58 


Available through Egghead Software and other fine dealers. Distributed to dealers through Ingram, Kenfil, 


Micro D, Softsel and Software Resource. 
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SeeMORE is another fine product from 
Petsonics, maker of the award-winning 
SmartNotes™ program. 


§ Please send me__ copies of SeeMORE at 
H $79.95 each plus $3.75 shipping ($12 outside USA 
q ad Canada). MA residents add $4.00 sales tax. 


{ Payment: VISA MC AMEX Diners Check 
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fh order, mail ca "oeiaetee toll-free 
In MA 800- 447-1196 


800-445-3311 


PERSONICS CORPORATION 
2352 MAIN STREET 
CONCORD, MA 01742 
607-097. 1575 ie 
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(Top 3 lines big) 


How to account for 
everybody. 


The SBT Database Accounting Library 


dLedger 
dInvoice 
dStatements 
dPayables 
d0rders 
dPurchase 
dPayroll 
dfssets 
dProject 
dMaterials 
dProfessional 
dProperty 
dMaintenance 


And we do mean everybody. 

You see, the SBT Database Accounting 
Library is already accounting for more than 
50,000 businesses of every conceivable 
description. 

From law firms and construction compa- 
nies. To retail stores and manufacturers. 
From small businesses with one PC. 

To major corporations with hundreds. 

Available in single and multi-user 
versions for MS- 
DOS, XENIX, 
Macintosh, and 
Atari ST, the SBT 
Database Account- 
ing Library isa 
modular system 
of accounting 
programs. 

You simply pick 
the ones that match your needs and start 
accounting. 





General Ledger 
Billing/Inentory Control 
Accounts Receivable 
Accounts Payable 

Sales Order Processing 
Purchase Order Processing 
Payroll/Labor Accounting 
Fixed Assets Management 
Job Cost Accounting 
Manufacturing Planning 
Time & Billing 

Property Management 
Service/Equipment Maintenance $395 





$395 
§295 
$100 
§395 
§295 
§295 
§395 
§395 
§395 
$395 
§395 
§395 


And when your needs change, you can 
use our free source code to make our software 
accountable to your way of doing business. 

By the way, our Database Accounting 
Library runs with the compilers and database 
management systems everybody uses. In- 
cluding dBASE III PLUS, McMax, Clipper, 
FoxBASE+, SCO FoxBASE+, Quicksilver, 
dBXL, and dBMAN. This means it will work 
with your favorite computer and database 
manager. 

The SBT Database Accounting Library. 

Everybody who accounts for anyone 
should look into it. 

Call us today for our demo disk and 
information package, and get yourself 


accounted for. 


One Harbor Drive 
Sausalito, CA 94965 (415) 331-9900 
Telex 9102404708 
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jark of At .; GBMAN ts a registered trademark of VersaSoft 
mark of 1 A bray eaten Ine.; SEX and tr silver are feaiarec trademarks of WordTech Systems, Inc.; SCO 1s an abbrevial 
Account trademark of SBT Corp. ©Copynght 1987, SBT ration. 


art of Ashton-Tata, FoxBASE-+ is a tradamark of Fox Software, Inc.. MS-DOS and XENIX ara toasted trademarks of Microsoft 


Corp.: McMax and Clipper are trademarks of Nantucket, Inc.; pee Isa ‘rade- 
tion for The Santa Cruz Operation; SBT Database 


VIEWPOINTS 


@ LETTERS 


pleased to see that someone was able to 
bring to your attention the problems that 
could occur with disk optimizing pro- 
grams. Winn L. Rosch’s response was ex- 
cellent, and | hope that readers take heed. 
Michael A. Currao 
Factoryville, Pennsylvania 


Your KEYSUB routine in the November 
10, 1987, issue of PC Magazine is great 
(PC Tutor), but you have a much better an- 


| swer to the problem posed by your reader, 





Derek Howard. I refer you to your pro- 
gram DATAMAKE.BAS, listed in the 
October 29, 1985, issue (User-to-User). 
This program, along with touch typing on 
the number pad, makes converting from 
your BASIC listings to .COM files easy. 
Glenn Ralston 
Jacksonville, Florida 


KEYBOARD SATISFACTION 

I was disappointed to read a continuing se- 
ries of complaints regarding the new IBM 
Enhanced Keyboard most recently in Jim 
Seymour’s column (‘‘Better User Inter- 
faces,’” PC Magazine, November 10, 
1987). Is there no one else who is satisfied 
with this keyboard style? As a newcomer 
to personal computing who nevertheless 
has two computers and three keyboards. | 
must speak up for the elegance and conve- 
nience of the enhanced style. 

Although those long familiar with the 
older keyboards may find it difficult to ad- 
just and will lament the lack of choice from 
IBM, I believe that there is a place for the 
new keyboard. And since there are a num- 


ber of keyboard redefinition utilities avail- 
able, the energetic criticism might be more 
profitably directed elsewhere. 
Constantine Hannaher 
Arlington, Virginia 


It's true, much of the criticism comes from 
writers who were comfortable with the old 
keyboard. But difficulties plague everyone 
who uses programs that use Alt- and Ctrl- 
Junction key combinations. 





CORRECTIONS/AMPLIFICATIONS 


Matchups, maker of the word game 7vler 
(After Hours, PC Magazine, November 
10, 1987), is located at 16 Oak Rd., Med- 
ford, MA 02155. 


The correct address for Koch Software (In- 
side Track, PC Magazine, November 24, 
1987) is 11 W. College Dr., Bldg. G, Ar- 
lington Heights, IL 60004. 


HOW TO WRITE TO PC MAGAZINE 

Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI Mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer letters personally. PU 


Alps ALQ300 
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operation; 


but 








Our constitution is 


to promise that 
in this world nothing 
ertain but death and taxes. - 


is in actual 
everything appears 
it will last; 
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Brightbill-Roberts 
Will Help You 
Make The Point 
For a Bucks! 


PC PARTNER Wiil Whet 

Your Appetite... 

® Learn to make Desktop Presentations 
in 30 minutes 

© Capture text & graphics from any 
software including Windows 

® Create Slide Shows with special 
effects that grab attention 

® Easily review your own lists, 
reminders, graphs, and outlines 


Let PC PARTNER Introduce you 
to the Brightbill-Roberts’ award- 
winning desktop presentation 
products. 
Show Partner F/X 
“Best of '87” — PC Magazine 
PC Magazine review, 11-10-87, p. 56 
PC Week review, 7-21-87, p. 95 


Show Partner 

“Best of '86” — PC Magazine 
PC Magazine review, 3-10-87, p. 250 

PC Partner § 20." 

“Best of 88"? You be the judge! 

PC PARTNER: A £49 value, is being 

offered for *20 for a limited time. Your 

§20 will be credited toward the pur- 


chase of Show Partner or Show 
Partner F/X. 


Call Now To Order: 315-474-3400 
or write: 

Brightbill-Roberts & Co., Ltd. 
120 East Washington Street 
Suite 421 
Syracuse, New York 13202 


Visa, MasterCard, American Express, 
check, money order. 
Please add ‘5 for shipping & handling. 
NYS Residents, add sales tax. 


5350.0 
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The actual output of the Alps ALQ300 (Epson LQ-1500 emulation) as it should have appeared on 
page 114 in “The 4th Annual All-Printer Review,’’ PC Magazine, November 10, 1987. 
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FUNDAMENTAL TRUTH. if you are 

a programmer, you use your editor more 

than any other tool. If it isn't the best, 
the fastest, the most versatile, the most produc- 
tive.,,well, then neither are you’ 


ig | OUR ENTHUSIASM. While we do 
, not publish BRIEF we wsh we did. We 
sell so many BRIEFs that we've been 
advertising it non-stop since it was introduced 
two years ago. We're not alone in our enthu- 
siasm, There ts no end of accolades from other 
admurers 


: z 

This Months Feature Attraction!! 
UNDO, NOT 
UNDELETE 


Chances are you don't know how much of a life- 
gaver BRIEF's Undo really is Perhape the protu- 1 
sion of editors with an "Un-Delete" capability has 
lowered your expectations? 

Bnef has something that the plethora of other | 
echtors do not have. A real Undo command that 
doesn just recover your most recent accidental 
deletion 11 undoes all acadents You can undo any 
command that affects the cursor or the text (for 
example a global replace) And keep undoing 
up to 300 tunes, even back to the beginning of 
your session 
"High on the list of the editors distinguistung 
fea tures ts an Undo capability that goes much 

the mere Undelete offered by most other 
lors. This capability offers much more than in- 
surance against . experienced users soon 
Jearn (0 use it as a navigational feature For example | 
after journeying into the depths of a file with the | 
Search command, 








| the user may invoke Undo to | 


quickly return the cursor to the orginal point ° 


Ted Mirecki, Product Watch pg 189, 
PC Tech Journal, October 1987 





s WINDOWS ON THE WORLD. Why 
the excitement? First, BRIEF's architec- 
ture. Any number of files of virtually 


any length can be open. (Start BRIEF with ''%.%"* 


to prove it.) Open as many tiled windows as fit 
the screen—over/under and side-by-side—to 
work on any of your files. Open, close, and 
resize windows as you go. In each window, full 
screen or tiny, all editing techniques are at 
hand—high-speed cursonng, paging up and 
down, honzontal scrolling, optonal word wrap, 
Load the same file in any number of windows 
to view different areas simultaneously A 
change in one changes ail. Cut and paste text 
blocks between windows and files, or into buf- 
fers for later recall All files stay in memory, so 
you can always go back to snip some more 


4 WHOLLY MACROS. 

@ Much of BRIEF was writ- 
ten in tts own macro lJan- 

guage It 1s that powerful! The lan- 
guage and its compiler come with 
every copy, as do many standard 
Macros, with source code for 
learning by example. It 1s a com- 
plete language with conditionals, 
loops, recursion, global and local 
variables, even data types It can 
control files, windows, and the 
keyboard It has structure, 32-char- 
acter variable names, and—not at 
all hke 1-2-3°’s cuneiform—is en- 
tirely readable, like a hybrid of 
LISP and C With it you can de- 
velop a library of routines to 
power BRIEF your way 





UNDO. NOT UN-DELETE. Don't 

confuse the two. BRIEF doesn't just 

keep snapshots of recent deletions 
should you want to pick them up from the cut- 
ting rcom floor. It can reel the whole film back- 
ward undoing any command that affected the 
cursor or the text Watch it undo a global re- 
place, for example Uncanny. It can back up 
300 tunes, all the way to the beginning of a ses- 
sion. "Works like a dream", said The C fournal 


@* SHELL GAMES. Leave BRIEF, run 
your compiler, print out the error mes- 
sages, load up BRIEF again? No way! 

Run your compiler from :nside BRIEF*. It will 
Point to each error hne in your source pro- 
gram, still loaded m memory, for immediate 
editing. You don't have to leave BRIEF to use 
DOS either BRIEF disappears from the screen 
to get out of your way, but say bye to DOS and 

BRIEF pops back to the screen, as do all the 

files you were working on. 


KEY WHIZ. You can reassign BRIEF's 

command keyhits to whatever keys 

you re used to, even your old editor's, 
so you don't have to send your fingers back to 
schcol Macro execution can be assigned to 
single keys, Or you can tell BRIEF to listen 
while you tap out a complex routine It will 
save and playback faithfully, a shortcut macro 
without a single hne of coding 


) MULTI-LINGUAL. BRIEF's macro 
» language ts perfect for wniting format- 
ters for your language which indent, 

match up parentheses and brackets, and set 
up statement templates for filln BRIEF comes 
with C language support already built in. 
Others have wnitten macros to format Pascal, 
BASIC, LISP, Prolog, FORTRAN 


(\ QUICKER PICKER-UPPER. Look- 
ing for something? BRIEF has full UNIX®- 
like expression search tcols to forage 

and find and fix any file in memory. Literal str- 
ings with wildcards and "?" character mask- 
ing, sure. But also indifference to case or mter- 
venng characters, [aeiou] to match all vowels, 
or [~ aeiou) to match anything but vowels, 

{a-f.l-m] to match character ranges, beginning 

or end of le searches, even multiple choice 

pattern matching and replacement. 


"3 7% REASONS ll THROUGH 20: 
Wi. BRIEF comes with a color option. 
« 7 You can select your own color 
scheme anyhme. 12, it supports EGA’s 43-ine 


| dBRIEF. 


The Power 
Environment for 


dBASE Programming 


Many worthy utitty products aupply needs that 
dBASE*'s programming language doesn 't— 
dUTILTM, dFLOWTM and a host of cthers 
Trouble is, you have to use them separately, 
then combine their output into your dBASE 
program files 


No longer dBRIEFTM, written in BRIEF’s macro 
language, grabs hold of BRIEF and turns tt into 
acomplete dBASE III and III Plus programming =| 
domain Using BRIEF's underlying shell capa- 
bilineaand tts own interfaces, dBRIEF can run 
external utihty libraries, plus dBASE itself, and 
link to the ClpperTM, Foxbase+TM and 
Quicksilver compulera, all with dBRIEF still 
loaded and running the show Ii can do what 
BRIEF already doeaplus 


© Convert a screen layout into dBASE code for 
interacuve data entry 


© Display dBASE file structures in windows, | 
agreat convenience alongside your program 
les 


e Expand keystrokes into full dBASE 
stalaments 


@ Indent automatically for clegic display 


© Create databases, index files, nvoke Ashton- 
Tate'ad FORMATTM and dCONVERTTM, 
draw lines and boxes 


| 
“Simply marvelous programmung environment | 
| 
| 
f 

















for writing and editing dBASE programs", 
PC Magazine, 7/86 Source code included! 
Requires BRIEF | 32 or later and 384k, $12k to 
run dBASE within dBRIEF, 640k and harddisk 
recommended 


a 


mode and can display up to 128 lines long 

13. Full 8-bit ASCII display: the whole charac- 
ter set can show on screen. 14. Full path sup- 
port 15. Command hne start-up flags to modify 
BRIEF's behavior, change a path name, or run 
a macro’ for example ‘‘wp" which turns BRIEF 
into a word processor with wraparound and 
margin setting 16. Automatic file save dunng 
idle moments 17. Compatibility with most stay- 
resident programs (like Sidekick™), multi- 
taskers (ke Microsoft Windows™), and net- 
works, 18. A bulletin board with public domain 
macros contributed by a mushrcoming cult of 
macromancers 19. No copy protection 

20. Context sensitive help, and phone support 
from the publisher 


* Bnef needs 192k normally, 320k for compile feature *Product must be returned in resalable condinon 














p Support for more | 


| NE Ww VERSI ON 2. 0! languages ® Regu- | 


lar expressions match over multiple lines « Faster undo & expres- 
Sion search e Added types of block marking ¢ Optional borderless 
windows e Supports displays with 127 lines, 255 chars e Newdocu- 
mentation with tutorials on regular expressions and macrose 
30 DAY money-back guarantee for products in resalable condition. | 





List Prices: BRIEF: $195. dBRIEF: $95 
BRIEF/dBRIEF Combination: $275. 


PC BRAND Prices: CALL 


PC BRAND'SPEAKS YOUR LANGUAGE 


Graphics Tools for 
Software Developers 
When choosing your graphics tools for 
software development, performance is 
crucial The best proof of HALO's super- 
lor performance ts in the number of In- 
dependent Software Vendors (ISVs) that 
develop and distnbute HALO-based 
appheations Over 190 ISVs selected 
HALO because HALO out performs the 
Test, HALO ts easier to program and 
shortens time-to-market, HALO 1s com- 
plete with over 190 functions, 17 program- 
mung languages, and HALO supports a 
wider range of devices—over 110 

Since 198] HALO has been the indus- 
try standard hbrary of graphic subrou- 
tines for the PC HALO has an installed 
base of 60,000+ end users and hundreds 
of site hoenses 
A single copy of HALO includes all 
device drivers, your choice of one com- 
pier binding, LeamHALO (an interactive 
tutonal), free 800 * technical support, 
and the license to use HALO on one 
machine Flexble, practical heenaing 
terms are available fon Bs and “Sites * 





PC Brand 
Halo $300 $219 
with Dr Halo Ml $440 $299 
Halo for Microsoft $595 HH 
GREENLEAF 
LIBRARIES 
Functions 
C source, assembler source, and 
binary libranes of 225 functions for 
many compilers Emphases nght func- 
tonal groupings to munimuze loading 


code which your application may never 
use Manuai's 250 pages help select 
functions, as do demos, bulletin board 
A sampling. DOS extensions for file 
and directory mampulation Screen 
select mode, page, monochrome or col- 
of, palette, cursor shape, positioning, 
cleanng and scrolling, pixel get and 
put Strings efficient operations to add, 
rhe sort stning pointers for top 
speed Other. graphics pnmutves, 
keyboard status, funchon key assgn- 
ment, trne/date, read registers, get 
Memory size, peek and poke Specify 
$0770 & Compiler 
List $185. Here $139 


Communications 


Communicate from withn your own C 
programs! Over 120 funchons and 
demo programs in C and assembler 
source to set up interrupt-dnven asynch 
commurucations for up to 16 channels 
Up to 9600 baud, ASCII or binary, any 
panty or word length, 8250 UARTs, 
Xon/Xoff and Xmodem, WideTrack re- 
ceive Goodbye separate communica- 
software 


hons compiler 
Last $185, Us $130 


The AUTOMATED PROGRAMMER 
Enter Mathematical Notation Directly 


Aprogrammung system for numencal 
that enables a computer to 
recognize and process mathemancal, 
engineenng, and smentific specificanons 
Using the Two-dimensional (2D) Text 
Editor, put computatonal formulas di- 
rectly using conventional mathematical 
notation (eg , integral, summation, 
numerator-over-denominator division, 
matnx inverse, dot and vector products, 
@tc )and techmecal English The descnp- 
thon of the problem soluhon (program) 1s 
expressed at such a high level that it ap- 
proaches the ideal of an executable 
specification, te , for many problems. the 





BTRIEVE B-tree File 


Manager Plus Add Ons 


If networks are on your honzon, betting 
your future on Btrieve as the one file man- 
ager for your C, Pascal BASIC, and 
COBOL projects looks like a snart move 
Reason? Novell bought Btneve's creator 

Btneve's function hbrary takescomplete 
Charge of all fe creation, indexing, read- 
ing, wnting, insertion, deleton. space 
recapture, forward and backward search- 
ing Its balanced+ree indexing scheme 
finds any key in a million in four or less 
accesses Piles may have upto 24 mdexes, 
fixed record length to 4090 characters, 
vanable length to 64k, indexes up to 255 
characters, files of 4 billion bytes 

List $245 Us $198 Network Version 
Last $995 Ours Only $465 And ask 
abou! Xtneve for Btneve fle inquiry, and 
Rmeveforreport writing Allthree inver- 
gions for any network that supports the 
MS-DOS 3 |! file shanng funchon 





PANEL PLUS screen 
Favorite Has Library Source 
There are no screen deagn and dataentry 
tools quire hike Panel Plus With # you 
design a screen under program control, 
use Panel s utuhty to "run" and test # field 
by field, then pass tt to Panel's code gen- 
erator which delivers C source cade to 
work with as you please The code calls 
Pane! Plus’s function library. but now the 
comes in source, So everything 1s 
le and changeable 

Has every imaginable feature A 
screen can have 1000 fields stacked 127 
levels deep Each field can be boxed, 
colored, mult-row, word-wrapped, 
scrolled four ways, lmked to help mes- 
sages, matched to a picture, validated 
after data entry—1t's exhaustive 

Operates in graphics mode via inter- 
faces of graphics products it supports 
HandlesEGA's 43lmescreen Adaptable 
to vanous keyboards, screens, operating 
systems Mayor tool with years of evolu- 
bon List $495 Here $395 





GSS GRAPHICS SYSTEM 


Leave the Device Driving to GSS 


For senous applications sick to the tools 
that suck to the standards Not the least of 
teasons why GSSTM has emerged as the 
pre-enunent graphics toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGf 
standard Development Toollat It has all 
language interfaces and device dnvers 
for keyboards, mice. joysticks. tablets, 
pnnters, plotters, cameras The dnvers 
completely nsulate your application 
from concern for device idiosyncracy 

GSS Kernel™ conforms to ANSI's GKS 
26 and has all its drivers and language 
bindings Macro level tools to draw, color, 
segment, transform, store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files wah full CGf capabilry 
for recreation on vanous devices 

Quality software? IBM thinks so They 
sell GSS under the own label Royalties 
Needs 256k 


Specification is the program A correct 
program can be achieved many times. 
faster than by current programming 
methods Venfication and debugging are 
often reduced to proof reading— “if 
looks nght, itis nght 
The Automate Programmer translates 
2D programs ito a target language, per- 
Titing easy interfacing with existing pro- 
gram hbranes The currently available 
target language ts FORTRAN 
Computational results oy be embed- 
ded in complex 2D text 
“IMAGE” formats using intuitively obw- 
ous (WYSIWYG) control 
list $996 PC Brand $949 





BLAISE 
C TOOLS PLUS/S.0 


TOOLS PLUS/S 0 from Blase Com- 


build professional applicahons 

full power of Microsoft C80 and QuickC 
Now you can concentrate on program 
creativity by having full contro} over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access, windows, pnnter and key- 
board control, and more! 

Blaise Computing’s attention to detall, 
like the use of full funchon prototyping, 
cleanly organzed header files, and a 
comprehensive, fullyindexed manual, 
makes C TOOLS PLUS/5 0 the choice for 
expenenced developers as well as new- 
comers to C 

C TOOLS PLUS/5 0 prebuilt branes 
are ready to use with either QuickC or 
the Microsoft C § 0 command line envir- 
onment Complete documented source 
code 1s included so thet you can study 


and adapt it to your specific needs. 

List. PC Brand 
C TOOLS PLUS/5.0 siz $90 
Turbo C TOOLS 129 99 


C ASYNCH MANAGER 178 136 
Turbo POWER TOOLS 99 Bs 
Turbo ASYNCH PLUS 99 B 





INTERFACE LIBRARY 
he C-WorthyT Interface Library 
wraps an entre user interface 

around your applicanon Its full power 

can be summoned by only a few high 
level calls Sound exaggerated? A single 
function call can set up a complete text 
editor na eceen i costa Keven ac- 
quired by Solution lem, over 

pages of Documentation, Turbo and 

Quick C version and a complete Inter- 

face Library have been added 

High level calls pop menus and scroll- 

able choice lists to the screen, resionng 

the background when distmssed 

*® Windowing facilites open portholes of 

up to screen swe for viewing virtual 

screens larger than the physical screen 

«Full context-sensitive help screen man- 

agement takes over these chores and 

error messages Automatic rouhnes inter- 

Tupt with pageable text windows explamn- 

ing what to do next 

Novell found tt "played a key role and 
accelerated development” in making its 

NetWare™ utilities eamer for users In- 

genious demo call for 1. 

Ask for. 





: ligt PC Brand: 
C-Worthy $195 Call 
with Forms Labrary $295 Cal 
BASTOC Basic Into C 


For a tnfling price, BASTOCTM moves 
truckloads of BASIC code over toC It'sa 
translator which takes in Microsoft Ex- 
tended BASIC and emits pure K&R C for 
Microsoft or Latice Structures even con- 
voluted BASIC code Optimuzed to dra- 
matcally reduce executon hme Dyna- 
muc stnng allocanon ends BASIC's cata- 
torc halts for garbage collechon Huge 
worksaver List $496, Us $390 





POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS allows programmers, project 
managers, hbrarians and systern ad- 
mumustrators to contro] the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com- 
pames rely on PVCS to store and re- 
tmeve multiple revisions of text It 
maintains a complete hustory of revi- 
sions as an “audit trail", generates 
status reports, and uses intelligent 
“difference detection" to minimize 


Corporate PVCS 1s for muluple pro- 
grammers It includes “branching” to 
maintain code when programs evolve 
on mulhple paths Personal PVCS 
offers most of the power and flembilty 
of corporate PVCS, but excludes mul- 
ple programmer features Network 
PVCS ts the Corporate version for 
LANs File locking and security levels 
can be tailored to each project 

PolyMake Stil using a prehustone 
Make? Step up to PolyMake, the most 
popular and powerful Make utility 
Most flemble macros of any Make 





ARD disk space for each new version tegrated with PVCS and Poly- 
si cGt STAND On Corporate and Network PVCS si- ieee {or faster performance ard 
AN multaneous changes to a modute are precise configuration management 

Ask for Last PC Brand merged into a angle new version if Ask for last PC Brand: 
CGI Dvlpmt Toolkit 46 «868375 changes conflict, the user is notified Personal PVCS $2490 $109 
Kemel! System 4S «69375 The “Logfiles” used to track changes Corporate PVCS $395 $300 
Kemal for IBM RT $795 «= $645 are interchangeable hetween any Network PVCS Call Call 
Metafile Interpreter $295 «= $235 PVCS product PolyMake $149 $100 
Payment: We honor MastorCard Visa, Amencan * 
Express (no surcharge) checks n advance or For Orders or Literature, Call Us at.... 


8) 
funds wiedtoPC Brand cio Chemical Bank, 126 
EastB6S1, New York, Account 034 016058 COD 
for cash. money order certitied check 
Y State addsalestax Purchase orders 
accepted trom larger corporations and inenutions. 
at our discrehon it you agree to net 30 days plus 2% 
A month late penalt; thereatter 
& Handling: US UPS Surtace tat 

oe each add! $3 UPS 2nd Day Ar Ist 

ct $10 each add! $4.50 UPSNext ful 

atExpress 1 2 Cay Ar Ist product $1 
addt$6 FedEx Next Day 10AM 1st product ‘S28 
each add! $7 Internalional Charges vary by 
destinabon andcarner $10 per shipping container 
for export forms. Air parce! post at your rsk beyond 
Collected insurable amount 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 180 8th Ave., New York, N.Y. 10011-4311 
Telex. 667962 (SOFT COMM NYK) 


©1967 PC BRAND 


Prices, terms, and specthcatione subject tochange without nobce 


aPci2na7 


PRICED TO SAVE, SHIPPED FAST!!! 





Aldebaran's Source Print 

Author Alan Sampson writes “the best 
overall debugging !echnique 1s lo draw 
hnes to connect all Ihe IF and DO 
WHILEs etc with thew ENDIFs and END- 
DOs Then use a pencil lo““—Well. 
thanks, Alan, but we'll use Source Pnint 
instead I} draws those vertical lines !o 
connect the beginnings and endings of 
structure in a vivid display of your pro- 
gram's organation It can pnnt your pro- 
grams with page numbers. headings, line 
numbers, inden automatically, throw ina 
lable of conlents and cross-reference in- 
dex “Occasionally a utility comes along 
that makes a programmer s Life much 
easier Source Prin) is such a program ' 
says PC Magazine List $97, Ours: $75. 


-- add Tree Diagrammer 

Tree Diagrammer pnnts an orgamialion 
chart of your program's structure show- 
ing Jhe hierarchy of function. procedure. 
and subroutine calls Shows al a glance 
what roulmes call each other for clearer 
debugging Every shop should have this 
important documentation lool List §72 
Ours §67. 


ITY PRODUCTS 
Contin pg 
PROLOG Aire Advanced Toolbox 

protoa Compiler & Interpreter 


File of Screen 1 Desion Toolkits 


sau 
arty PROLOG merprater 
Arity Standard Protog 


Al-EXPERT BYBTEM 


is 
EXSYS Development Software by E: Asis: 


EXSYS Runtime System. 
Insight 2+ by Level Fiva Research . 
Al-LISP LANGUAGE 
IQCLISP by fntegrat Quality 
IOLISP by integra Quality 
Microsoft LISP Common LISP... 
TransLiSP from Solution Systema 


TransLiSP PLUS from Solution Systams 


At-PROLOG LANGUAGE 


APT Active Profog Tutor from Solution Sys 


Turbo PROLOG by Borland tart 


Turbo PROLOG Toolbox by Borland inet. 
ASSEMBLERG & GEBUGGEAB 


Advanced Trace-86 Morgan Debu: 


gger 
C: Coors a Debugger by Lattice, source tevei 
Microsoft Macro Assembler with Utiities 
pAswee oy by Phoenix, ede Assembler 
eriacope | Debugger ‘ha Periscope Co 
Periscope II with NMi Breakout Switch 


Periscope IL-X software only 


Periscope Ill with Advanced Board Naw 
19 MHz with Advanced Board . 


Perl 


scope 
Pariscope Il) 10 MHz Super-fast Version... 
eye LANGUAGE 


Microsoft BASIC 

Microsoft Quick! 
BGRLANG PRODUCTS 

Reflex & Refiax Workshop 

Ratlex Data Basa Systam 

Ratiex Workshop 

Turbo Baalc.. Naw .. . 

rape C Compiler New 


Lightning 

Tues Pascal & Tutor Naw 
Turbo Paacal with 8087 & BCD 
Turbo PROLOG Compiler 
Turbo PROLOG Toolbox 
Turbo Tutor. 


C COMPILERS 


C86 PLUS by Computer innovations New 


Lattice C Comper from Lattice 


Let's C Compiler. wCSD Debugger | 
MWC-55. Mark Willioms C Devolopmont 


Microsoft C Compiler 40 . 
Turbo C Compiler by Bortand Naw 
C INTERPRETERS 
C-Terp by Gimbal Sottware 
instant C by Ratronal Systems 


Interactive-C by IMPACC with debugging 


RUNIC Profeasional from Liteboat 
COMMUNICATIONS 


Asynch Manager by Biaisa, for C or Pascal 


Easentiel Communicetions 


. (Sse Essential Section) 
Greenleaf Communications by Greeniaal . 


C UTILITY LIBRARIES 
Blaise C TOOLS PLUSIS.0 
Blalse Turbo C TOOLS 
Blaise C TOOLS PLUS 


for XENIX. 
Ay 


C-TREE & R-TREE 


B-Tree File Manager Naw Has Report Generator 


-tree: The only mayor b-tree file manager 


with network support in the standard low- 


cost version, c-treeTM gives you record- 
lockang roulmes for DOS 3 1/3 2, UNIX 
and XENIX, and itteven comes C source 
code, yet there are no royalbes Source 
shcksio K&R so Cree is portable Tests 
in many environments prove tt 

Permits any number of keys for a data 
file—alpha, numenc even floating point 
Harviles files with vaned record lengths 
muluple keys in one index file Both high 
level and decomposed functions It‘s the 
works 


r-tree: Adds the abilily lo produce ad 
hoc reports from files maintaned by 
etree (v 4] and u up) Link a file descnp 
lion to the r-treeTM library, and use any 
text editor Jo write report scnpts with no 
further Ccoding Reports can accessdata 
in several files select on critena., join 
findings into new logical records, sort 
them, calculate new fields and columns 
tabulate by control breaks Comes in 
source, same portabilty asc-tree. and fits 
any compiler 


LIST 
1095 ae 


229 Microsoft COBOL 


Foxbase* Multi-User 


Flow Waiisof ... 


S8a Se838 888 Goes 


with source 


with source 


GEVELOPMENT TGOLS 
BASTOC by /Mi, convert BASIC to C 


C Food Smorgasbord by Lattice . 
229 C Utility Library by Eesaniial, 300 functions 
118 Greenlaat Functions by Greeniaa! Software 


44 COBGL LANGUAGE 
229 AMICOBOL see Ryan macy eriand Brod 
Microsoft COBOL Compiler for XENIX 
Micra Focus COBOL sse Micro Focus Prod 


BASE BUPPORT 
BRIEFIGBRIEF Brat tor OBASE Ili 
CLIPPER, from Nantucket . 

McMAX. GBASE for MAC from Nantucket . 
Foxbase+ _ from Fox Software 


APPLICATIONS PLUS. Fox + Gatlar . 
QUICKCODE PLUS. Fox + Gaffer 
QUICKREPORT Fox + Gaiiar 
QUICKENTAY Fox + Geller .. 

The Ul Programmer Walisoff.... . 
The Documentor Walisoft 


Bx. DBASE Io C Tansiator by alse! TOP At 
with Library Source Coda 
with Full Sourca Code 

68C from Lattice maintains DBASE fas 


ABC Ill Pius. supports multi-user DBASE 


List Ours Combined 
etree $395 «= $329 $54) 
rtree $295 $245 





WINDOWS RSL, 
for DATA az 


M'Soft Windows Compatible 
“Only one package can be easily recom- 
mended ‘said Computer Language June 
‘S7)revnewnng nine window and data entry 
products forC Complete fheid level func- 
tons specify prompt string, field length, 
dala type, screen locaton, picture, target 
vanable, entry rules, help messages 
even functions !o call for validanon once 
data keyed in 

Windows for Cis asubset No dalaentry 
but all windowing funchons United 
windows can be made etther lo pop up 
or permanently overwnte the screen, 
scroll and highlight lists vertically and 
horzontally Speanfy Compiler Windows 
for Data List $295, Ours $259. Windows 
for © List $188, Here $149. 


Tree Dl. 


i 
St 
o 


ESSENTIAL C 


UTILITY LIBRARY 


400 Functions, 30c Each 
You ve probably seen the speed and 
power of Essenhal's C function library 
withou! knowing 1 Software greats have 
been using it for some ume lo give 
today’s lop products pzazz and panache 
Now grown to 400 funchons Essential 
Produces pop-up menus saves and re- 
stores screens and windows to disk or 
memory in as little as 1/10th second, and 
claums the fastest video outpul available 
Library has 50 business graphics func- 
tons, 40 string handlers, 28 funchons for 
pmnters, 18 for mice, | for ume and date, 
DOSunterface functions for disk error trap- 
ping. directory and file creation and man- 
agemeni, lots more Everything in source, 
including sample pregrams We have ver- 
sions with pre-buill libranes for the well- 
known C compilers, and a source code 
hbranan is supphed for rolling your own 


last PC Brand 
C Unity Library sles = $119 
Essential Graphics $250 «($183 
Esseniial Communications $188 $125 
with Breakout Debugger $250 $189 


Micro Focus Personal COBOL 


MGGULA-2 LANGUAGE 
MODULA-2 Compiter Eaton LOGITECH . 
SE erat eae 
MODULA:2 Toolkit . 

MODULA.2 Window Pkg 


GTHBR LANGQUAOBS & UTILITIES 
Source Print. source code formatter 
Femmer source code di 
Mi Pascal Compiler Links wi 
Microsoft Pascal Compiler for XENIX 
Turbo Power Tools* by Blaise. . 
Advantage C+ + byLi/eboatAssoc. . 

PHOENIX PRODUCTS 
CIPAC Plorce & Pre-C .. 
PASM86 Macro Assembler 
PDisk Phoenix's new disk manager . 
Ptantaay Pac six products. Naw Price ... 


remmar 
‘soft C 


PFinlah EXE performance analyzer 
Piixi lue Symbolic Debugger 


PtorCa vas/ library 


PtorCa+ + FunctrontibraryforC ++ ... 
Plink&6 Plus Utiizas mamory for overlays 


Pmaker fika UNIX “maka” 


Pmate with Macros 


Pre-C UNIX “Hint *-alike 


PTal Binary File Communicator 


BASIC-C BASIC's functions added fo C 


Code Sitter Profilarb 
Dan Bricklin's Demo 
LMK from Laitice, * 
Microsoft Window 


C Ulllity Library 
Easenilal Graphics 


Easentia) Comm Library 
with Breakou! Debugger 
FILG MANAGBERE 

Btrieve oy Softcrats, no royaities 
Btrieve Natwork by Soffcratt 
C-Tree by FairCom no royaitias, source 
R-Tree by FawrCom Raport Genarator 
C-Tree & R-Tree Combo by FairCom 

Tech Sort Can sort Bineve tiles 


Ri Option Soltcraft Bineve Re, 
theve Solicratt Quary Utility for Birreve 
David Smith 
ram Prototyper 
“make” tike UNIX 
Development Toolkit 
ESSENTIAL PROOUCTS 


POLYTAON PRQDUCTS 


PoltyMaka Compiata Make Utitiry . 
PolyLibrarian Lidrary Manager 
PolyLibrarian I Library Manaer 
PolyShell UNIX ike Command Shall 
PolyXREF Compiata Cross Rel Utility 
Colne One fai 
PolyBoost 


wage ory 


The Soltware Accelerator . 
PolyDesk I 3rd Oeneretion Desktop Org 
PolyDesk Ill Add On Tools 


RYAN-McPARLAND PRODUCTS 


SOL Jor Birreve applications 


OSS Grephics 
GSS K Korot 8 


with Dr. Halo ll 


MICRG POCUS PAGGUCTE 
Micro Focus date HCOBOL slg Lee 


Level Il COB 
Level I! Animator 


PGRTRAN LANGUAGE 
McFarland 
lomated immer by KGK 
FORTRAN Libraries by Aipha 
Microsoft FORTRAN Links wMicrosolt C . 
Microsoft FORTRAN for XEN/X 5 
Scieniliic Subroutine Package by Alpha 
Spindrift Library by Spindrift Laboratories 


GRAPHICS 
Essential ceppnics: Essential, no royalties) 
11 Took! 


mor Graphic Sottware 
GSS Metalite Intarpreter 
Halo by Media Cybernetics . 


with 


puter 


RMIFORTRAN. 24 Naw 

RM/FORTRAN UNIX OrXE NS 
AMICOBOL DOS . E 
RMIGCOBOL_UNIX or XENIX |... 
AMICOBOL 85. ANS/ &5 COBOL 
AM/SCREEN for COBOL &S.. 

RMINET +S COBOL & COBOL 85 Natwork 


SCREEN DESION 
Curses by Latics, UN/X screen dasigner 
Sourca 
Greenies! Data Windows. New 
with source 
Panel Pius by Found yal no | royatties New 
View Manager for C by Blaise... 
Vitamin C by Creative Progremming 
VC Screen by Creative Programming . . 
Windows for C Vermont Creative Sottware 


Windows for Data inciudes Windows for C 


ZView Deta Managemant Consuttants 
TEXY EDITORS 

Briet from Solution Systems . 

Condor Editor by Condor 

5 Edix by Emerging Tech Mulli-screen 

Halo tor Microsoft includes ail fonts, Eps tan by ugar software ina EMACS: 


Tims by Spruce Technology. C syntax 


LSE, the Latt 
Vedit 


Kodlt by Manstiaic, similar to Xedit . 


ice Screen Editor Multi Wind 25 
$1509 9 


Veli b Compuinew 
us by Compuview . 





PC BRAND: YOUR SOURCE FOR 
dBASE ENHANCEMENT TOOLS 





APPLICATIONS PLUS For dBASE 


The Complete dBASE 
Companion 
Who says you can't have tt all? 

APPLICATIONS PLUS has everything 
you need to get the most out of dB ASE. 
An apphcation generator (QUICKCODE 
PLUS), relational report wnter (QUICK- 
REPORT), and graphics system 
(GRAPH). 

QUICKCODE PLUS offers darens of 
features you've never seen before ina 
BASE code generator Relational apph- 
cations that read, display, and update a 
dozen or more databases smultaneously 

“Real-time” calculanons, performed on 
screen as the user enters each field 
Forms up to li screens long, with the 
abuilty to pass data between screens 
Computational formulas that automat 
cally combine data from different data- 
bases 9 Datatypes 16 field types 

QUICKREPORT 1s a full-featured rela- 
ional report wnter, which combines up to 
§ databases in one report, handles many- 
to-one relahons, fancy printer features 
(like bold and italics), computed fields, 
and up to 16 levels of totalling and sont- 


ng 
dGRAPH 1s a graphics system that pro- 

duces bar pie, line, and prebar charts 

directly from G@BASE data Dozens of op- 


—_—_————e 
LUS 
REPLICATIONS P : 


— 
ered 
——— 
— 





FOX & GELLER 





needs 
APPLICATIONS PLUS ts 100% compa- 
ble with Clipper and FoxBASE+ 
last PC Brand 


tions Jet you tailor graphs to your 


APPLICATIONS PLUS $499 
QUICKCODE PLUS $285 

RT $295 
Call 


$290 
$170 
$170 
Call 





CLIPPER From Nantucket 


Compile dBASE for Speed, Protection 


iipperTM turns lumbenng dBASE® 

into a speed dMON wath benefits 
bobbing mn its wake your source code 1s 
submerged from public wew, you can 
distribute your compiled applicahon with- 
out royalnies, and your customers don't 
even need copes of dBASE! The Spnng 
“87 Clipper offers mdex files companble 
with dBase III Ptus, and networkang capa- 
bilites to run compiled programs on ma- 
jor networks supporting DOS 3 | wth no 
restnctions on number of users Clipper 
ollers arrays, menu-buildmg commands, 





user-defined funchons, context-senstive 
help techniques for applications, a de- 
bugger, and 1 supports Expanded Mem: 
ory It goes well beyond dBASE wth 
1,024 fields per data base and 2.048 
active memory vanables 

Clipper has the power to save and re- 
store multiple screens to and from mem- 
ory vanables You can also create over- 
lays, call obyect nodulescompiled im other 
languages, and create function hbranes 
to Imk with your applications Power and 
flexibility make it the #1 dBASE compiler 
last $695 PC Brand $378 


McMAX from Nantucket 


Like dBASE for the Macintosh 
cMax™ 1s like running dBASE on 
the Macintosh {t combines an 

easy-to-use menu-dnven ASSIST mode 

using the Mac mterface, an mteractive 
command mode like dBASE at the dot 
prompt, and an application programming 
language fully compahble wth dBase IH 

It qves you the power to create dBASE 

language apphcations on the Macintosh 

and transfer back and forth to the IBM& 

world McMax accommodates up to 16 

million records 32,000 characters per 

record, 255 characters per field, and up 
to 32 files open concurrenlly No copy 
protection List $295 PC Brand Call 





GBC jdentical dRASE HI Plus Files Using C 


BCT 1s a senes of C hibranes from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
tself So dBASE can read and update the 
files too 
What for? It means both C and dBASE 
applications can operate on the same 
data bases nterchangably It means C 
programmers can interface with the big 
market of BASE users out there, yet 
side-step the QBASE language ft means 
dBASE applicatons can now be hnked to 
the universe of C hibranes and tools to 
add windows, graphics, statistical analy- 
as, all the things @BASE cannot do ft 
means the speed and power of C toim- 
press clients accustomed to dBASE! 
BC's functions parallel all dBASE's file 
handling commands many decomposed 


to perm direct data manipulation Ten 
each cf data, index, and memo files may 
beopenatonce It's socomplete an ISAM 
package that you can forget dBASE and 
use dBC only for C programming 

Our versions of BC mimv file formats 
for dBASE If and If and now dBASE fll 
Ptus makes your programs network 
ready! as many stations as a network 
allows Hands-off mode handles record 
and file locking and unlocking automat- 
ically Close in functions give you direct 
lock/unlock control 

Supports all four memory models 
Specify compiler and dBASE version For 
dBASE IL Il List $250 Ours $195 For 
GBASE I Plus List $750 Ours $598 


Pay double and you get source too! 


WALLSOFT’S THE UI PROGRAMMER 


Code generator for dBASE 


The UI Programmer was developed for 
professional dBASE programmers who 
have been frustrated in the past by code 
generators Up until now. a senous 
dBASE programmer had to take what- 
ever code a generator produced and. 
modify # to thew needs With UI, the 
developer can generate exactly the 
dBASE code wanted 

Ul (User Interface) has two ma func- 
ions the first is a powerful forms editor 


you've designed Once you have a form 
the way you want i, you call up the 
“Generate” menu and tell UI which tem- 
plate you want to generate the code 

with That's the key—each template tells 
Uf to produce a different kind of dBASE 


program 

Its through these templates that you 
can program the way UI generates 
source code You can use the templates 
that come with UI “as is" (there are 
about 25 of them) completely rewnte 
them, or write your own So you dont 





to create sophisticated screen and menu lose control of design, hike you do with 
forms in a matter of mmutes The echtor other generators You just let UI do the 
ts completely menu-dniven It works on tedious work 
the "point-and-shoot" principle—just put list PC Brand 
the cursor where you want and tell Uf Ul $295 $244 
what to put there DOCUMENTOR $298 $244 
Ul's other more important, main func- dFLOW $149 $124 
hon is generating code for the forms DATA-p $a $ 50 


dBx Translates dBASE Applications to C 


You dBASET™ programmers know what 
an expressive and re: language 
GBASE1s It's a very comfortable devel- 
opment environment But the pnce ts de- 
based performance Even compiled 
@BASE doesn't offer the speed that some 
users require these days The kind of 
med offered by software wnitten m the 

C language The answer is dBx™, 

dBx translates @BASE to C It offers you 
@ major competitive advantage over the 
next dBASE programmer Keep wntng 
in dBASE Take every application all the 
way tocompletion Then use dBx to 
translate them top to bottom to C! 

Other advantages C 1s portable, even. 
to other operating systems like UNIX/ 
Xenx™ ‘To the Macintosh or Amiga 
Bx gives your applications a passport to 
places dBASE cannot go 

Has its awn file manager for single 
user, but linksto major C file managers~ 
¢-tree and dBC—for compatibility wih 
dBASE files or multi-user support We 
have everything you'll i including 


good advice PC Brand, 
Bx $350) = $ 209 
with Library Source § 550 § 469 
with PullSource Code $1500 $1282 








OVERDRIVE take the Doze out of DOS 


If you are one of the millions of personal 
computer users who are frustrated by 
slow disk access, you need OVER- 
DRIVE Overdnve will make your disk- 
lunted programs such as databases run 
faster How fast? ft depends upon your 
particular circumstances, but 50% speed 
Increases are not uncommon 

For example a dBase Il] accountng 
program ran §0% faster and a large 
Condor 3 database whose SORT nme 
was 80 minutes, ran the same sort under 
Overdnve in 13 

Overdnve is not a disk cashe, an op- 
timer or a RAM disk In fact, Over- 


drive will run even faster on your RAM 
disk because Overdrive elmmnates the 
DOS ‘thinking time”, not the disk ime 
Overdnve hooks self nto DOS and 
replaces its old slow program code with 
modem, efficent well-designed 
routines 

Overdnve adds handy directory unh- 
hes and improves the speed of DOS 
backup and copy functons remarkably 
Runs transparently and takes up only 
2KB of RAM for uself plus around 1/2KB 
per Megabyte of hard disk capacity 


PC Brand $60.95 





For Orders or Literature, Call Us at.... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 Sth Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


©1967 PC BRAND CIRCLE 310 ON READER SERVICE CARD 
Prices, larms, and epecifications subject to change without natica, 


NEW ror (BASE, 


FOXBASE+ eee The Complete 
AND . 


The Completc dBASE Eompanign d B A E 




















— Companion 


Hi QUICKCODE PLUS- 
Application Generator _ 


HB QUICKREPORT- 








Introduci ng Relational Report-Writer 
APPLICATIONS = ie 
PLUS Graphics System 
FOX & GELLER 

ALL IN ONE PACKAGE-- At One Very Affordable Price! 
As adBASE user, you've got some big needs: QUICKCODE PLUS can write almost any kind of 
Creating application programs. Producing reports dBASE program automatically... in minutes. Saving 
from your databases. Making sense out of all that you countless hours. 
data. A tail order, but at last there’s a product that 
answers it... APPLICATIONS PLUS. It's been long Then there’s QUICKREPORT, the dBASE report 
overdue. writer you've always wanted. A full-featured relational 

report writer, QUICKREPORT lets you design reports 
Triple Your Productivity... Overnight! in seconds simply by drawing them on the screen. 
Computed fields, linked databases, sorting, 

APPLICATIONS PLUS puts three powerful tools on grouping... QUICKREPORT has it all. PC Magazine 
your desktop. Each one is a powerful program in its said it was nothing short of "elegant". PC World called 
own right. Together, they form a dBASE toolkit that's it"a top-notch report generator that's easy to learn and 
impossible to match at any price. operate... a furlong ahead of dBASE.” You can 
First,for applications, there’s QUICKCODE PLUS, our have it on your desk tomorrow. 
widely-acclaimed application generator. InfoWorld 
said it was "remarkably easy to use.” Finally, there's the new version of (GRAPH, our 
PC Magazine called it "impressive". DataBased popular graphics system. Produce bar, line, and pie 
Advisor said the dBASE programs it writes are charts directly from dBASE databases. Output to your 
“outstanding in terms of form, structure, style, and printer, color or Hercules monochrome screen, and 
internal documentation... offering unique user plotter. GRAPH lets you analyze your data ina 
interfacing and multi-page and multi-file capability.” variety of ways... gain new insights into your data! 


Ask your local dealer for APPLICATIONS PLUS today. Start being three times as productive. 
Call us and we'll send you a free QUICKCODE PLUS demo disk. 


Fox & Geller 


604 Market Street 
Elmwood Park, NJ 07407 
FOX & GELLER (201) 794-8883 Telex: 311256 
QUICKCODE PLUS, QUICKRERPORT and dGRAPH, are trademarks of Fox & Gellar dBASE Ill PLUS 1s a trademark of Ashton-Tate 
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@ MITT JONES 


- VIEWPOINTS 


PC ADVISOR 


Help in fully exploring the resources of your computer through on-line services and bulletin 


boards, and in gaining VGA compatibility for your monitor. 


EXERCISING AMODEM 
I recently got a good deal on a 1,200-bit- 
per-second modem and communications 
software. The problem is that now that I 
have it, I really don’t know what I can do 
with it. Any suggestions? 

Valerie Gaglione 

White Plains, New York 


You've stumbled upon a resource that will 
broaden the power of your computer con- 
siderably. Whether you treat your comput- 
er as a powerful toy or a valuable tool, 
you'll get a lot more out of it by exploring 
the options available to you witha modem. 

First, you can access scores of bulletin 
boards across the nation, usually free 
(aside from any long-distance phone 
charges). The more-popular bulletin 
boards give you access to megabytes of 
software that you can download to your 
System and try out. 

Some of the software is freeware or pub- 
lic domain, which means you won't have 
to pay the developer a cent. But, many of 
the best programs available from bulletin 
boards are shareware—you try out the 
Software, and if you intend to keep using it, 
you're obligated to pay the developer a 
nominal fee, which usually ranges from $5 
to $50. 

PC Magazine operates its own bulletin 
board—the Interactive Reader Service. 
The IRS is free of charge and operates 24 
hours a day. In addition to giving you ac- 
cess to the programs and utilities printed 
in PC Magazine, the IRS offers indexes to 
the magazine, a list of other worthwhile 
bulletin boards nationwide, and a list of 








PC user groups. To try out the IRS, set 
your modem to 8 data bits, no parity, and | 
stop bit, The East Coast number is (212) 
696-0360. The West Coast number is 
(415) 598-9100. 

Another class of resource that you can 
now access encompasses on-line services, 
such as CompuServe (Columbus, Ohio; 
(800) 848-8199) and The Source (Source 
Telecomputing Corp., McLean, Va.; 
(800) 336-3366). These services carry us- 
age fees, and charges can run up fast. But 
the information and conveniences provid- 
ed make them well worth their cost. 

For instance, you can shop for a wide 
variety of goods on-line, book your own 
airline flights, access databases of stock 
performances, browse through reference 
works, or chat on-line with other subscrib- 
ers. You can also access special interest 
groups (SIGs), which allow users with 
common interests to share information. 

Whereas CompuServe and The Source 





m Whereas CompuServe 
and The Source offer 

a bit of everything, other 
services specialize in 
extensive databases meant 
for serious research. 
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offer a bit of everything, other services 
specialize in extensive databases meant for 
serious research. For a more complete 
look at on-line services geared toward 
business and home use, dig up your May 
12, 1987, copy of PC Magazine, in which 
we look at the features 12 on-line services 
offer (‘‘On-line Databases: Dialing for 
Data’’). 


VGA MONITORS 
I now use a NEC MultiSync and EGA 
board with my XT. I want to upgrade to a ) 
VGA card, but I've heard conflicting re- | 
ports about the MultiSyne’s ability to run 
VGA. Will 1 be able to use my trusty 
MultiSync? If not, which monitor should I 
purchase? Also, which VGA boards do 
you recommend? 
Marcus Maslany 
Toronto, Ontario 
Canada 


As you may have noticed in the table of 
contents, we review five VGA boards for 
XTs, ATs, and compatibles in this issue 
(‘VGA Compatibles: Gaining on the New 
Standard’). Turn to that article for guid- 
ance on choosing a VGA adapter. 

On the subject of your MultiSync, the 
answer is a qualified yes. The MultiSync 
can display VGA graphics once you buy 
NEC's IBM PS/2 Cable Adapter ($19.95; 
NEC Home Electronics, Wood Dale, Ill.; 
(800) 632-7875). 

Still, yow ll notice some inconsistencies 





display standards—MDA, CGA, and 
EGA, for example—the MultiSync altered 





@ PC ADVISOR 


the vertical screen size as a function of | 


changes in the horizontal scan rate. With 
VGA adapters, however, the horizontal 
scon rate is constant. 

IBM designed into the VGA standard an 
easy way for monitors to determine the 
correct vertical size of the display: differ- 
ent combinations of the vertical ond hori- 
zontal sync signol polarities indicate o dif- 
ferent number of scau lines. The automotic 
vertical sizing in the IBM analog monitors 
keys on these signols and adjusts the verti- 
cal size of the screen occordingly. 

Because your MultiSync, like other inul- 
tiscanning mouitors on the market prior to 
the introduction of the PS/2s, does not in- 
clude this outomatic-verticol-sizing cir- 
cuitry, you'll have to adjust the verticol 
size of your screen manually when the 
VGA changes disploy modes. 

Of course, manuolly adjusting the size 
of your screen isn't reolly a troumatic ex- 
perience, but you've got other optious if 


Travel 
Companions. 


The WorldPort 2400™ and the WorldPort 
1200™ modems are the pertect travel 
companions for your portable computer. 
They work virtually anywhere in the world, 
including hotel rooms and phone booths, 
allowing you to connect in a few million 
more locations than other modems. 


With features superior to internal units, 
the WorldPort line of modems is the smart 
choice for all your communication needs. 
WorldPort modems operate from their own 





VIEWPOINTS 


you'd rather not put up with au errotic dis- 
play, 

The $999 Zenith ZCM-1490 (see First 
Looks, page 48, PC Magazine, Novem- 





= The MultiSync can 
display VGA graphics 
once you buy NEC’s IBM 
PS/2 Cable Adapter. 


ber 10, 1987) boasts the sharpest, deepest, 
ond most glare-free display I've seen to 
date, and it does sport the necessary cir- 
cuitry to keep the vertical screen size con- 
stam. The ZCM-1490 (Zenith Dato Sys- 
tems, Glenview, Hl; (800) 842-9000) is 
also analog only, sovou' ll want to hang on 





internal battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 


Find out more about the travel companions 
that won't tie down your portable computer. 


to your MultiSync if you expect to ueed a 
digital monitor in the future. | 

Princeton Graphic Systems was the first 
monufacturer to ship o digital/analog mul- 
tiscanning monitor that incorporates the 
automatic-vertical-sizing circuits. And 
priced at $795, this versatile monitor goes 
for a good deal less than the Zenith. Refer 
to First Looks, page 33, December 22, 
1987, for a closer look at the Ultrasync 
($795; Princeton, N.J.; (800) 221-1490). 

NEC has announced a successor to the 
MultiSync, the MultiSync Hl, which also 
adds automatic vertical sizing. That moni- 
tor is due on the market by the time this is- 
sue goes to press, and it should offer 
roughly the same display quality as the 
MultiSyne. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 
York, NY 10016. PU 


Call us today for more information about 
the WorldPort line of modems, or the name 
of your nearest dealer, at 800-541-0345. 
{In New York, 516-261-0423.) 


Touchbase Systems, inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516) 261-0423 

TELEX: 6502848020 
FAX: (516) 754-3491 








WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems, Inc., Carbon Copy PLUS is a tradamark of Meridian Technology Inc. 
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_ PC-PLUS" “& 
High Performance 





Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 


PC-PLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs. PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — onacard 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it, Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 





PC-PLUS Gives You the 


Power You Need 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 


Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our NTNX™ 
LAN software is truly 
easy to install. Use PC- 
PLUS with your choice of AT 
compatible servers or with Per- 
sonal System/27™™ Add a card and 
terminal to grow. Simple RS-232 
twisted-pair data cables — no 


expensive rewiring with coax. 


PC-PLUS Runs With 
Personal System/2 


With Alloy’s HI/2™ Micro Chan- 


nel™ interface, you can connect 
PC-PLUS to IBM’s Personal 
System/2 Model 50, 60 or 80. 
Use Alloy’s expansion boxes to 
build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


Ethernet 


Der minute of AC Mayarne “Network t 





ARCnet 


+ Conteetion ” benchma: 





PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
connections, remote access, 
graphics and the power for grow- 
ing database applications. Plus 
nationwide third party installa- 
tion, on-site service and extended 
warranty plans available from the 
Harris Corporation. 

To find out more about PC-PLUS, 
call or write Alloy today at 

(617) 875-6100. 


PC-PLUS" 
The No-Nonsense 
Network 
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Alloy Computer Products, Inc., 100 Pennsylvania Avenue. Framingham. Massachusetts 01701. (617) 875-6100, TWX: 710-346-0304 
Alloy Computer Products, Inc., 9 Executive Circle, Suite 240, Irvine, California 
In England: Alloy Computer Products (Europe) Ltd., Tel. 0285-69571, Tix: 43340 In Australia: Alloy Computer Producte (Australia) Pty. Ltd., Tel. 03-56 1-4988 TLX: 152657 


92714. (714) 261-7661 


The monitor 
that set the standard 


now elevates it. 





MultiSync Plus 

For superior business 
graphics, desktop publishing 
and CAD/CAM. 





MultiSync} the monitor that invented the multiscanning catego- 
ry, categorically elevates it. With a new monitor that has so many 
incredible plusses, that’s just what we named it: MultiSync Plus. 

It offers three times the resolution of EGA: 960 x 720. And has 
a 15" diagonal flattened screen, which is 20% larger than a typical 
12" display. MultiSync Plus works with boards for old and new 
systems from PC/XT/AT (and their 100% compatibles) to IBM 
PS/2 and Apple Mac II. 

The reason being, it automatically adjusts its scanning frequen- 
cy to whatever board you use. From EGA to PGC and beyond. 
Speaking of beyond, with the new MVA 1024 graphics board from 
NEC, you’ll be able to take the Plus to an even higher standard. 

Making MultiSync Plus perfect for everything from business 


graphics to desktop publishing and CAD/CAM. For literature or a 


IDM FC XT AT and 08/2 are ropetered ratomasts of tho intornatrones Dumnens Machones 


Aeple and Mac 0 ave reqrlered frademans el Apple Compuler tc 


Electronics (USA) Inc. 1-800-NEC-SOFT. 


NE C 
Computers and Commurucations 


SAVE YOUR PC FROM EARLY RETIREMENT. 


GET HAUPPAUGE'S NEW 386 MOTHERBOARD. 


38 & SPEED- ONLY $1, A95 | With 386 power and true AT software compatibility, your 
: business, desktop publishing and engineering applications 
Give your PC a new lease on life! With our industry first will get a boost to boast about! Technical Features * 16 MHz 
386 MotherBoard, your PC, PC/XT or compatible will i 80386 © 1 Megabyte of 100 nsec 4-way interleaved RAM 
in speeds equal to the Compaq DeskPRO 386. And = * PCAT compatible 1/0 and BIOS for support of 08/2 * Seven 
: Because we've built in 1 Megabyte of high speed j. some ( 8-bit expansion slots * Two 16-bit expansion slots* One 
387 math coproressor socket for speeds that 5 32-bit RAM fae slot * Optional 16 MHz. 80387 math 
offyo or 2 coprocessor ($695 
ee ae our 386 MotherBoard : ; — E _ Put the power of the 386 into your IBM PC for 1/4 the cost 
is compatible with the PC, AT (BIOS and 1/0) — allowing . : ofa cal pmputer And put off your PC us eer or i 
you to run the new generation of DOS, OS/2. We've also i. dre NiO ma OM OM OUR EASY, Ue: ISta MOC L eer: ca 
included a 16-bit expansion slot that accommodates the 1 (800) 443-6284. In New York, call (516) 360-3827. 


nT i = Hauppauge Computer Works, Inc. —* 
latest 1/0 expansion card. No accelerator card can give 35 eteeee re Highway Hau ude 


you so much versatility. e eases | Commack. NewYork 1725; 
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First Looks 













BY WINN L. ROSCH 


The 80386 remains unchal- 
lenged as the best DOS proces- 
sor on the market, making PCs 
equipped with lesser chips seem 
as up-to-date as pet rocks. Al- 
though installing a turbo board 
can keep your PC more timely, 
until now 80386-equipped 
products have required an AT to 
build upon. This twosome—the 


$995 Inboard 386/PC, from In- 
tel Corp., and the $1,195 
Quad386XT, from Quadram 
Corp.—finally bring that 32-bit 
power to 8088-based comput- 
crs. 

The two boards are similar in 
both concept and design. Both 
are replacement-style turbo 
boards. You pull out the 8088 
microprocessor in your PC or 
XT and popa special adapter ca- 
bie into its vacant socket. The 
cable lets the board take over for 








BY STEPHEN RANDY 
DAVIS 


Several years ago, no one could 


have predicted with any certain- | 


ty that mass-marketing tech- 
niques would be applied to 
something as technically spe- 
Cialized as the C language. Yet 
in early 1988, Microsoft Corp. 
and Borland International are 
involved ina head-to-head com- 
petition for the affections of 
thousands of C programmers. 
The newest offering from 
Microsoft is something of a 
two-for-one offer: Microsoft C 
5.0 combines an upgrade to its 
well-established C compiler 
with Microsoft Quick C, anew, 
smaller program that’s more in 
the mold of Borland’s Turbo C. 





You can buy Quick C separate- | 






ly, but if you do, Microsoft is 
hoping that you'll one day step 
up to C 5.0 and is offering a dis- 





Two More Ways to Bring 
PCs into the 80386 Era 


the 8088, while the card also 
connects through the standard 
PC bus in a single full-length 
expansion slot for power and 
other logic connections. 

Both boards are designed for 
PCs and XTs with specific sup- 
port for certain clones. They 
will not work with 8086-based 
compatibles like the AT&T 
6300 and Compaq Deskpros 
(the Compaq Portable and Por- 
table Plus are OK). 

me both manufactur- 


Microsoft C 5.0 Comes with a 
Quick Bonus, Adds 70 Functions 


count on the extra purchase. 


C 5.0 is much like C 4.0 in 


(continues on page 36) 





The Microsoft Quick C Programming Environment debugger allows breakpornts {the 
dine that ts highlighted in vellow), watch variables (in the blue area on top), and a trace 


back {drop-down window). 
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ers recommend boosting the 
power supply of your PC to 
more than 125 watts, in testing, 
a standard PC ran each product 
as well as an admittedly low- 
power hard disk card (a S- to 8- 
watt Wester Digital FileCard 
10). If you don’t have one, 
you'll want to add some kind of 
hard disk to take advantage of 
turbo performance. 
Superficially, the boards 
look very much the same. Both 
(continues on page 35) 


DATAPERFECT 
Toward more-perfect 
databases «eee. 
DICONIX 300W 

A wide-carriage model from 
portable-printer expert 2... 38 
ON-CALL 

Manages TSRS eccccceseene SO 
COLORSCAN/2 


A PC and LAN workstation in 
One Package sacessesseeseee 4d 


CLEAR FOR DBASE 

A programmer's miracle 

CUTE enncacacncnsecanencancen 
CORE ATPLUS43EPS 
Revving up the IBM PS/2 
MOdel 50 seccencceeeeecceee 48 


APPLYING AUTOCAD: A 
STEP-BY-STEP APPROACH 
Ahands-on primer sesecsee 48 
QUICK LOOKS 

Glyphix Font Managers, 


Peabody for Turbo Pascal, 
Blankity Blank! ..000cceccee 96 
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igh HANDS ON 
BY GENE SMILGIEWICZ 


In its quest for a **more perfect’* 
world, WordPerfect Corp. has 
introduced DataPerfect, an in- 
triguing database manager. 
Striving to claim the middle 
ground between simple file 
managers and complex database 
management systems, Data- 
Perfect provides powerful data 
management capabilities that 


play controls, and field-oriented 
help messages. The list of op- 
tions for field formats and for- 
mulas, panel linkage and win- 
dowing, reporting, and data 
entry control is comprehensive 
and should handle most situa- 
tions. 

DataPerfect does not rely 
upon procedures written in a 
programming language to han- 
dle data entry, lookups, and re- 
port generation. Instead, you 
rely upon the myriad menu- 





Data change in network 


are accessible without program- 
ming. 

DataPerfect ties in closely 
with WordPerfect. It shares 
many screen and keyboard com- 
mands for editing and session 
control. When run in conjunc- 
tion with WordPerfect Li- 
brary’s shell, DataPerfect’s 
functionality is expanded to in- 
clude cut-and-paste and macro 
capabilities. However, the pro- 
gram is hardly diminished when 
Tun as a standalone system. 

DataPerfect databases con- 
sist of from | to 80 data files 
termed *‘panels.’’ When setting 
up a new panel, you specify one 
or more indexing schemes, 
links to other panels via 
“‘doors’’ and “doorways,” re- 








port formats, data entry and dis- | 





Save your changes, if any, and continue a6 oefore 





WordPerfect's DataPerfect (S595) advises the user of any changes to the current rec- 
ord by someone else wha is on the network. Note how the panels are related through 
doorways (the field marked by diamond shapes). 


driven control and definition 
techniques provided. These are 
not always intuitive but are 
clearly documented in the man- 
ual and in a good tutorial. They 
should be equally cryptic to 
both experienced computer us- 
ers and novices, though much 
less taxing to learn than a lan- 
guage. Farniliarity with Word- 
Perfect's function keys will 
shorten the learning curve. 
Complex applications may 
be developed quickly witha 
consistent ‘look and feel.’’ De- 
velopers will appreciate the fea- 
tures available without having 
to write extra program code. 
Browsing through data files is 
as easy as pressing the Up cur- 
sor. Color-coding panels is a 
snap. The capability to display 





DataPerfect Builds LAN-Ready, Easy-to- 
Program DBMS from WordPerfect Roots 


multiple related panels simulta- 
neously on-screen is built in. 
DataPerfect also provides so- 
phisticated searching proce- 
dures and data validation tech- 
niques. 

Network record and file 
locking, a real chore to program 
in many DBMSs, are handled 
automatically. If a record on 
one user’s screen is modified by 
another user on the network, the 
changes are reflected immedi- 
ately as DataPerfect displays a 
message indicating the action of 
the other user. 

DataPerfect’s reporting ca- 
pabilities are considerable. Re- 
port formats are flexible and 
easy to define. Multiple for- 
mats, such as columnar reports, 
form letters, and data inter- 
change reports, may be as- 
signed to a panel (in addition to 
the quick report format generat- 
ed automatically upon defini- 
tion of a panel). Reports may 
contain data from any panel in a 
database, as well as several va- 
rieties of headers and footers 
and report variables to store cal- 
culated values. Each report may 
specify any one of several index 
files associated with a panel to 
govern output sequence. 

DataPerfect requires only 
192K of available RAM and 
may be run easily from a single 
floppy disk. Data and index file 
capacities should fulfill the re- 
quirements of most applications 
suitable for PCs. On a PC AT 
with a hard disk drive, the pro- 
gram responds quickly to com- 
mands, while most application 
procedures are executed ex- 
tremely quickly, if not instanta- 
neously. 

Considering the case and 
speed of DataPerfect’s **pro- 
gramless”’ application develop- 
ment method, there isn’t much 
to criticize. Aside from some 
cumbersome definition tech- 
niques, there are only a few as- 
pects of the program that should 
be improved. 

Due to the ubiquitous menu- 
/help region atop the screen, 
panels are restricted to the bot- 
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tom 17 rows of the screen, limit- 
ing the number of fields that 
may be included in any one data 
file. Only one panel may be de- 
fined per data file; alternate 
views of the data within a file 
are only possible via one-line 
lookup lists. It would be nice if 
designers could exercise more 
control over the appearance of 
panels. 

Users may easily switch 
from operating an application to 
modifying it. Though a boon to 
development, this unimpeded 
access to design features may 
lead to applications being dis- 
Ttupted by unwitting users. Run- 
time modules will soon be avail- 
able, however. 

All in all, DataPerfect is a 
solid performer that should ap- 
peal to a wide range of users. 

Any user should appreciate 
the case and speed with which 
applications can be developed, 
and the program offers a high 
degree of functionality while 
occupying little memory. Data- 
Perfect’s network readiness is 
also a real plus. PU 























DataPerfect 

WordPerfect Corp. 

288 W. Center St. 

Orem, UT 84057 

(801) 225-501) 

List Price; $595 

Requires: 192K RAM, one 
disk drive, DOS 2.1 or later 
(DOS 3.0 or later on network 
systems), WordPerfect Library 
required for some functions. 

tn Short: A “‘programless’’ da- 
tabase system offering a wide 
range of dala management and 
reporting options. Outstanding 
features include multifile rela- 
tion capabilities, network sup- | 
port. and the *‘look and feel” of 
other WP Corp. programs. Not 
copy protected. 
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80386 Boards 
(continued from page 33) 


have the square black 80386 
chip almost midway on the card 
with a vacant coprocessor sock- 
et nearby. The vital connecting 
cable attaches at the top, and 
MB of 32-bit bus memory 
adorns the far end. 

Both boards come standard 
with three dozen [20-nanosec- 
ond, 256-kilobit dynamic RAM 
chips. Connectors allow further 
memory cxpansion via daugh- 
tercards—2MB more for the In- 
tel, up to 8 more megabytes for 
the Quadram. 

Many design details are dif- 
ferent, however. While the Intel 
coprocessor socket permits only 
the 80387, the Quadram also 
hosts the slower 80287 or the 
Weitek 1167 for faster number 
crunching. The Intel cable is 
shorter, but its connectors are 
oriented more favorably than 
those of the Quadram. 

The boards also adapt differ- 
ently to the memory already in 
your system. The Intel demands 
that all expansion beyond 256K 
be yanked out while the host's 
DIP switches are set for 640K. 
It maps its own memory over 
the full 640K DOS memory 
area, reserves 128K for phan- 
tom ROM, and delivers 256K of 
extended memory from its stan- 
dard megabyte. 

Quadram requires that you 
install as much normal 8-bit 
memory as you want the 





FIRST 


Quad386XT to replace with 32- 


| bit, so if you want 640K of fast 


RAM, you've got to have the 
same amount of standard RAM 
available. Try to fool it by alter- 
ing the host system’s DIP 
switches, and the system crash- 
es with no explanation for the 
error. 

All but 128K of this memory 
appears as extended, although 
an amount equal to the 8-bit 
RAM your system has installed 
works as conventional memory. 
Quadram allows the mapping of 
BIOS routines into 32-bit RAM 
and also supplies a driver to 


| speed up video routines and im- 
) plement EMS. 
Besides diagnostics and | 


speed-changing software, Intel 


supplies an EMS driver and a | 


disk-caching program. In addi- 
tion to its drivers, Quadram also 
includes a performance test, di- 


agnostics, a RAMdisk, and a | 
the | 


print spooler with 
Quad386XT. 

As with most replacement- 
style turbo boards, both mem- 
bers of this twosome are well- 
behaved. Video updates are 
Snappy rather than jerky, and 
disk access suffers not at all. 

In fact, Intel’s BIOS en- 
hancements and disk cache help 
the rest of your aging PC system 
keep up with the zippy new mi- 
croprocessor. Quadram’s treat- 
ment of these matters is not 
quite as successful. 

While the performance of 
the two products falls in the 


nd Intel Inboard/386PC vs. Compaq Deskpro 386 


Benchmark Tests: Quadram Quad386XT and 


compared these two 386 upgrades for PCs to the most popular 386- 


based PC around, Compaq's Deskpro 386, since it runs s 16-MH2z 386 
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Inboard 386/PC 

Intel Corp. 

Personal Computer 
Enhancement Operation 
5200 NE Elam Young Pkwy. 
Hillsboro, OR 97124 

(503) 629-7354 

List Price: $995 (with IMB 


Includes IMB of 32-bit RAM 
standard, expandable by 2MB. 
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same ballpark, the Quadram 
earns aslight edge on CPU 
speed. Intel’s board handles 
memory and system integration 
better. Burdened by memory 
wait states, the performances of 
both rate below that of a [6- 
MHz Compag Deskpro but 
about 70 percent better than that 
of an 8-MHz AT. 

Of course, performance is 
not the only reason—or even the 
best one—to buy one of these 
products. The features an 80386 
brings to your system, such as 
its superior memory han- 
dling and inherent multi- 


processor. The two boards don't beat the Compaq, but they turn in respectable 


performances compared with that of the $6,000-plus 


Performance Times 
(Times given in seconde) 


Quadram Quad386XT 
Inte! Inboard/386PC 
Compaq Deskpro 386 


The NOP benchmark test is 


Operation”) machine code instruction in a big 128K loop. 


computer. 


80306 
tastruetion 
Min 


4.56 
473 
401 


‘The 80386 instruction Mix benchmark test measures 
the time it takes to execute a selected series of proces- 
sor-imtensive tasks. The test program uses 80386 in- 


struction code. These instructions are a subset of the 
The 


the FACT FILE 


List Price: $1,195; 2MB 
daughtercard, $775. 

Requires: 8088-based PC or 
compatible. 

An Short: A replacement-style 
80386-based turbo board that en- 
hances ordinary PCs and XTs 
with 32-bil performance. In- 
cludes 1MB standard, up to 8 
more MB of fast RAM, and sup- 
port for 80287, 80387, and Wei- 
tek 1167 numeric coprocessors. 
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tasking abilities, are the biggest 
blessing. (Intel is bundling 386- 
to-the-Max, a utility that lets 
you run memory-resident pro- 
grams out of RAM above 640K, 
with the Inboard 386/PC.) 

Both of these turbo boards 
deliver. Choose the Quadram 
board for its massive memory 
abilities and choice of numeric 
coprocessors. The Intel wins for 
its superior integration and 
greater on-screen snap—over- 

all, a more satisfying 
and affordable 


D 


the average of the read and write times. 
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Microsoft C 5.0 


(continued from page 33} 


Operation, sporting the same 
command line interface. Micro- 
soft claims, however, improved 
code generation, faster compi- 
lation speed (see benchmark 
tests for performance results), 
and support for ROM programs. 
In addition, C 5.0 adds in- 
creased support of the ANS] C 
draft standard, including full- 
function prototyping, Const and 
Volatile variable type specifi- 
ers, the addition of the Enum 
data type, and the new prepro- 
cessor operators # and ##. A 
Setup program has also been 
added to alleviate the burden of 
installing the sizable C 5.0 
package. 

Microsoft has improved the 
5.0 RunTime Library as well, 
adding some 70 functions while 
modifying many of the existing 
functions to be more compatible 
with UNIX and the ANSI draft 
standard libraries. In addition, 
C5.0 includes a separate graph- 
ics library of some 40 functions 
designed to perform such opera- 
tions as setting video mode and 
color palette and drawing pie 
charts onCGA, EGA, and VGA 
adapters. 

The biggest improvement to 
C5.0, however, isnot 5.0 at all, 
but rather Quick C, the separate 
compiler included almost as a 
bonus. Quick C combines the 
features of an editor, a debug- 
ger, and a compiler to form a 


powerful C environment. Much 
like QuickBASIC and Bor- 
land’s Turbo languages, with 
Quick C the programmer can 
call up a source file, edit it, 
compile it, and debug the result- 
ing program, all without ever 
leaving Quick C. 

The Quick C command in- 
terface is of the drop-down-win- 
dow, point-and-shoot variety. 
Gone are the impossible-to-re- 
member command line switch- 
es, replaced now by menus of 
options. 

The Quick C editor is quite 
serviceable for program entry, 
accepting either WordStar-type 
keyboard or mouse commands. 
Integration with the Quick C 
compiler allows for automatic 
positioning of the cursor on 
compilation errors. Included are 
the Go to Next Error and Go to 
Previous Error commands for 
moving quickly among compil- 
er errors. The Quick C debug- 
ger, accessible via a menu op- 
tion, is a subset of the state-of- 
the-art CodeView debugger. 
Although Quick C lacks the 
more-advanced features, all of 
the basic operations such as Set 
Breakpoint and Set Watch Vari- 
able are present. 

Interestingly, recompiling 
does not remove breakpoints, so 
that breakpoints set previously 
are still available once you re- 
turn to debugging. 

Microsoft guarantees com- 
plete compatibility between 
Quick C and C 5.0. Both com- 


] Benchmark Tests: Microsoft C 5.0 vs. 
3 Microsoft C 4.0 and Boriand’s Turbo C 1.0 


ELS 


had to compile the Microsoft C 5.0 benchmark program in a medium- 
created a médel larger than 64K; both 


size model since the 


Program 
Microsoft C 4.0 and Turbo C 1.0 were tested with smal! models. The results 
were mixed: C 5.0 created larger .EXE files, but those files ran much faster. 


The C Program 
exscution of a series of integer, 


floating-point, 
string, control statement, and ile operations. The oumu- 
lative execution time in minutes is presented to give a 


charactor- 


CComplle 
and Link 
(seconds) 


set at 3. 


comparison of CPU-bound parformance. These 
fests are run on an 8-MHz IBM PC AT under DOS 3.2; fie 
operations are performed on a RAMdisk with BUFFERS 





pilers share identical run-time 
libraries. 

C5.0 includes the newest re- 
lease of the CodeView debug- 
ger. Also included are a host of 
““power-user”’ utilities, among 
them an overlay linker, a library 
manager, and a MAKE-type 
program maintenance utility. 

So what's missing? The 
most obvious weakness is that 
the programming environment 
of Quick C supports only the 
medium-size memory model. 
To use any of the other memory 
models, you must exit the envi- 
ronment and use the command- 
line version, which supports 
small, medium, and large mod- 
els. The Quick C environment 
does not allow quite as much 
control as I would have liked. 
Many user-controlled features 
must be set in the DOS environ- 
ment before entering Quick C. 

For its part, C 5.0 does not 
support in-line assembler, nor 
does it register pseudovariables. 
In addition, Interrupt-type func- 
tions are not allowed. Both of 
these limitations can be ad- 
dressed by including assembly 
language modules together with 
C5.0 modules at link time. 

The Quick C andC 5.0 com- 
bination make a powerful duo. 
Deciding between them is 
tough: for $450, you get every- 
thing. For $99, you get Quick C 
without CodeView, and aside 
from some extra optimization 
that C 5.0 performs, the only 
important C 5.0 feature you'll 


Relative Timea 
(Microsoft C 4.0 = 100) 
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Microsoft C 5.0 

Microsoft Quick C 

Microsoft Corp. 

1601] NE 36th Way 

Redmond, WA 98073-9717 °° 
(800) 426-9400 

(206) 882-8080 

List Price: $450; upgrade from 
Version 4.0, $75; upgrade from 
3.0 and earlier, $150; Quick C 
alone, $99; upgrade from Quick 
CtoC 5.0, $225. 

Requires: 385K RAM, two 
disk drives (hard disk 
recommended), DOS 2. Liss 
later. 

In Short: Microsoft has 
bundied its new Quick C 
compiler with an upgrade to C 
5.0. By itself, Quick C lacks 
Code View and some 
optimization provided by C 5.0. 
Both are excellent 
programming tools. Not copy 
protected. J 
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lack is support for huge models. 

Quick C makes a great buy 
by itself, especially if you al- 
ready have CodeView. At $99, 
it makes its big brother look awe 
fully expensive. 


The C Compile and Link benchmark test measures 
compite and link . Including 
support. DIF reports the size of the resulting -EXE fie, 


linking all run-time 


and the test shows the elapsed time for the compile and 
link operations performed on a 5,530-fine program. 
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with the award-winning* 
PC Paintbrush® product family... 
the graphic standard for desktop publishing. 





If the graphic side of desktop publishing 

has you befuddled, talk to a ZSoft 

Gieibr Moatioue tail dpeateonic mm A 0 A 

packages. You'll find just what you need pusncnand Z-Soft 

to capture and improve existing images, sar f “Pe. W ' 

create new images, and publish them . ; - 

witvutimasi@esciand aa 000 me ee 
ZSoft Announces New . w 


PC Paintbrush, winner of the PC 
World 1987 World Class award, 
established the family reputation for 
creativity. All of its famous features — 
such as flip, rotate, shrink, grow, 
instant shapes and borders, variable 
width lines, and unsurpassed 
peripheral Support ~have been keptin 
the family. 

With PC Paintbrush +, you can also 
capture B/W or gray-scale images with 
a scanner and then add your own 
creative flair — such as color. 

If you have Microsoft® Windows, 
get PC Paintbrush for Windows or PC 
Paintbrush + for Windows. Both 
let you take full advantage of multi- 
window, multi-task applications. 


Windows Products 
rn? “8 is 





‘superi jor typogi ser 
and speed. You'll need 
2MB of RAM to edit an 
8% x 11 page. 





your memory requ! 

to 512K by trading off 

200m-out edi and some 

gp raphic features. Like 
ibliaher’a Peltonen it 

a 


BW image scanners. 





Publisher's Paintbrush™ opens new 
frontiers of graphic support for 





desktop publishing, Now you can edit , Any product in the family 
EMP om cum el-(e melee mele lm le| Sui cade nom 
produce flawless 300-dpi, WYGIWYE wietly batt heok ont 
(What You Get Is What You Expect) export the finished images 
images — even full color images. Zoom foyvour pege layout 

in for pixel-precise editing. Or zoom 

out for on-screen editing of the entire 

image. Produce text with small, large 

or huge characters. Adjust leading, pags roaaed) het hl i937 
kerning, character width, type sizes, ecductsiandtne spuly fo 
italic slant, and text slope. Export your lessly with other Windows 
images to the leading desktop appl 





fstant scar support MMI JM 


Call us today for a dealer near you. 
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PC Pamtbrush 1a.a rogistered trademark, and Publishor'a 

Pamntbrush is atiademart ol ZSof Corporation Microsoft is'a (aod) fie e 
registered trademark of Microsoft Corporation. PostScript is'e 


registered trademark of Adobe Systems, Inc 
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The Diconix Line Grows Wider, Stays Quiet 


BY JONATHAN MATZKIN 


If more is better, then the Di- 
conix 300w should be a great 
printer, since it's a larger, more 
versatile version of the tiny Di- 
conix Model 150, the printer of 
choice for hard copy on the go. 


The $450 Model 150 puts | 


out decent-looking ink jet out- 
put, runs on batteries, and fits 
neatly into many laptop com- 
puter cases. Rarely has a com- 
puter peripheral fit so well into 
its intended niche. 


The same can't be said for 


Diconix's $750 Model 300w. 
It's a highly competent printer, 
with a solid array of features, 
but it doesn’t excel in the office 
nearly to the degree that its little 
brother shines in the field. 

Most noticeable among its 
shortcomings is print quality. 
The 300w prints acceptable- 
looking characters on plain pa- 
per. unlike some other ink jets, 
but the print quality doesn't 
compare to dot matrix output 
from many machines costing 
significantly less. 

Draft-mode characters 
aren‘t dark enough, and the con- 
stituent dots of each character 
are clearly visible. 

The machine's quality font 
is considerably darker and 





smoother than the draft output, 
and the typeface is fairly attrac- 
tive. The ink jet print, however, 
has a ragged, feathered look that 
limits its usefulness for impor- 
tant correspondence. In all fair- 
ness, the 300w probably does 
much better with treated paper 
designed for ink jet printing, 
and in any case the output is 
never less than quite readable. 
Its print speed is a second 
strike against the Model 300w. 


Our benchmark tests clocked it 
ata little over 130 characters per 
second in draft mode, which is 
respectable but by no means 
fast. In quality mode, output 
drops to a stately 34 cps, which 
is downright slow. 

There are, however, a num- 
ber of reasons why the Diconix 
300w may mect the needs of 
some users. For one thing, at 
under 62 decibels it is one of the 
quietest printers I have ever test- 


Our constitution is in 


operation; 


everything ; 
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Draft Bold Underline 
Bold Under Line 


Elite 


Cor 
Compressed 


Proportional Bold Underline 


Defeut—13t 
"TVPE TONES: 10,12, 15,17 
_ SOUND LEVEL (cb 
Toate 82, 


FEATURES: 

Printing: Bold, double-strike, cor- 
respondence quality, . 
“underlining, sub/superscript 

Formatting: Proportional spacing, 
horizontal tabs, vertical tabs, 
variable form length ¥ 


COMPANBILITY: 

IBM character set: Low and high 

Graphics: Epson FX, Epson MX-80, 
+ IBM Proprinter , 

Text: Epson FX, BM Proper 


On-Call: Reliable TSR Manager 


BY EDWARD MENDELSON 
On-Call is the TSK manager 
that works. This $69.95 utility 
from Forest Hill Software gives 
you quick access Jo 3 


ation 
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choose a resident program to 
swap into memory and make 
available for use. The last pop- 
up you used gets swapped back 
to disk. If you use TSRs like 
disk caches or keyboard en- 
hancers that should be available 
at all times, you simply load 
them separately and use On- 
Call for other programs that you 
don't need continually. 

Unlike RAM Lord (see First 
Looks, page 46, PC Magazine, 
December 22, 1987), On-Call 
makes no attempt to perform 
fancy tricks with expanded 
memory, and so it’s slower than 
that TSR manager. But it’s also 








safer: | couldn't find any combi- 
nation of TSRs that made it lock 
up. If you ask On-Call to handle 
a cantankerous TSR like Side- 
Kick, it swaps the offending 
program to disk at hazardous 
moments. It's inconvenient to 
have to reselect SideKick from 
On-Call’s menu, but it's a lot 
less inconvenient than losing a 
day’s work in a lockup. 
On-Call uses 40K RAM plus 
the memory needed for the larg- 
est TSR it manages, The design 
is conservative, but with any 
utility that manages RAM, con- 
servative management is the 
best management of all. ie 
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ed. That makes it attractive in 
locations such as libraries, hos- 
pitals, and classrooms. 

And it handles paper very 
well. Loading is fast and easy; 
the printer automatically rolls 
the first sheet into top-of-form 
position. Paper parking elimi- 
nates the need to remove contin- 
uous forms in order to load cut 
sheets. 

It's also light enough to pick 
up and carry around easily. 
While it doesn’t run on batteries 
like its diminutive sibling, the 
Model 150, the 300w is defi- 
Nitely ‘‘transportable.’’ 

To these strengths add a wid- 
er selection of fonts than is usu- 
ally found on ink jet printers. 

The Diconix 300w is an in- 
teresting attempt to extend the 
company’s success from the 
laptop to the desktop. This 
printer has some distinct advan- 
tages of size and sound level 
that suit it well to some environ- 
ments. But its print quality and 
speed limitations—in conjunc- 
tion with its price—make it a 
questionable candidate for 
workhorse use in general office 
situations. 

List Price: Diconix 300w, $750. 
Diconix Inc., A Kodak Co., 3100 
Research Blvd., Dayion, OH 
45420, (513) 259-3100. 
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Forest Hill Software Inc. 

6689 Orchard Lake Rd. 

West Bloomfield, MI 48322, 
(800) 443-4134 

(313) 489-0912 

List Price: $69.95 ($54.95 
when ordered directly from the 
publisher). 

Requires: 256K RAM, one 
disk drive (hard disk recom- 
mended), DOS 2.0 or later. 

In Short: A pop-up manager 
that works conservatively and 
reliably. Not copy protected. 
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NEW FOR 1987 TAXES! Only $75 


The fast, easy, fun way to do your taxes 


Your simple solution to the tax reform puzzle. 
Calculates and _prints a complete 1040 return 


with up to 23 forms and ‘2 : 
schedules—ready to a 
sign and file. All in one fast; easy-to-use 


Software program. So simple you don't 
GVEN NEED TE MANUAl! cacsnonrssoesencro 


See GS Gee ee ee ee ee es es 


Money-Back Guarantee KA07 
| YES! Please send me PC/TaxCut for $75 plus $4.50 
HI postage and handling (15-day money-back guarantee), #8 
a : 








“Thinks Iike a taxpayer.” 
—Money Magazine 


















“ ” §§ =Cl Enclosed is my check payable to Best Programs 
'PC/TaxCut Is the hands-down winner.” —The New York Times wy _ (siden, please acd $3.38 sales tx) 
“We strongly recommend PC/TaxCut.” —infoWorld HO Please charge my C) VISA C MasterCard AmEx & 
, “PC /TaxCut is @ better choice.” —PC Magazine ff cade Exp. Date J 
ee 
State +f a 
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Call 800-368-2405 
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Call 800-368-2 2) p BEST erie al 
(n WA, 70320-9300) Bb, RPROGRAMS ops tiny se © 
“The Quality Software Company” Artington, VA 
_ i 2 a oe ee 








Now seriously who 
would you rather have 
connect your PS/2 
to your IBM network? 


Frank Burns or her? 


The answer is obvious.And the answer goodness PS/2 users started transferring data 
is IRMA™ from DCA. with IRMA 2™and Smart Alec™our micro-to- 
After all, what was the first 3270 micro-to- System 3X count 
mainframe connection is now the undisputed Thats just the ene Other DCA 


industry standard.With more thanhalfa _ connectivity products for PS/2s are shippin 
million installations worldwide. as we Including IRMAX Multisessions' 

Now DCA is first again to introduce an IRMAX APA Graphics" IRMA 3279 Graphics™ 
alternative for those seeking the same ease and IRMALAN DFT Gateway.™ 







ofuse and reliability from their I]BM* Personal 
System/2™models. 

In fact,it was a mere 60 days after the PS/2™ 
announcement that we demonstrated IRMAS 
Micro Channel Peta coure nape at 
COMDEX. And 60 days later that honest-to- 


DChiéa trademark dad IRMA IRMA 2 Smart Alec IRMAX Multsesnons (RMAK APA Graphics, 
a 


Nee 3279 Craps and IRMALAN LT Gateway ar traders of 
Dnadernear ated Personal Syeiem! 2 P52 Micro Chand Architecture and OS 2 are tradesraarks of Pxtcrmtasne Busttens Meacone: Corp 1957 Dygstad Co 
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Whats more, we've already demonstrated 
connectivity products for OS/2™ 

So before you make any connectivity 
decisions, talk to the communications experts 


who set the standard.Call us Aaaer 


at 1-800-241-IRMA, ext.518. 


Amoceties, Inc All nights rexrved. 


Introducing Printer Control 







It BEGINS BY 
MAKING RESIDENT 
QONSCREEN PRINTER 
CONTROL A 
REALITY... AND 
THEN IT GOES 

A WHOLE Lot 
FURTHER. 


Just because you need to 
print some thing sideways... 
doesn't mean you have to 
turn your whoie world 
upside down! 

We've out-sidewaysed Sidcways™ 
...and that’s only one part of 
Duct! Duet decodes and prints 
spreadsheets and text sideways 
in the background...while you 
and your computer go offin 
other directions...together! 


CS1 is the original developer of The Spreadsheet Auditor, and the producer of the premier LAN electronic mail system: The Netw ork Courier. 


When you swear at your printer... 
does that heip you remember how 
lo get it into compressed mode? 
Duet’s pop-up menu allows you to select 
compressed print or double width, letter 
quality or draft. You can change spacing, 

choose a font or easily command what- 
ever else your printer has to offer. You 
can even advance your paper a page or a 
line ata time without having to approach 
your hardware. On laser printers you 
can choose between landscape and por- 
trait modes, select paper tray and lots 
more. And you'll never have to memorize 
escape sequences to do il. Duet can make 
your word processor, spreadsheet or 
database report generator do things with 
the printer it never knew was possible. 


When you need to stack up 
a bunch of files to be printed, 
do you ever feei iike yon're just 
groping in the dark? 
With Duet, you can see a list of what's 
waiting to be printed, any time you want. 
You even have the ability to go in and 
shuffle things around, cancel files and 
individually configure print jobs for 
sideways or normal print. 


Lotus Anu Sremtosy ARE TRADEMAERS OF Lotes ComenRenon Sisewars is 4 TRADEMARK OF FUNR SorTwant. 
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Consider It An Operating 
System For Your Printer 





Worth Showing Off 


Power failure? Printer jam? 


| Anyone who's been around printers 


for a while knows the feeling of groping 
around for a power switch while paper 
flies in all directions and the 

print head bores a hole in your 
masterpiece. Thats why Duet 

saves print queues to disk. When 

you bring the power up again, or 

clear the confetti out of your 

printer, you'll be able to restart 
wherever you lefl off...or even 

back upa page or two ifnecessary. 


Have you ever been 
forced oul of your own office 
because someone came lo 
visit while your printer was 
hammering away? 
Duet lets you quiet your printer 
with a keystroke, and then start up 
again when it's convenient for you... 
and you'll never miss acharacter. © 


With all ofits power, Duet is so casy 

to use that in five or ten minutes, it will 
feel like an old friend. And like any true 
friend, its never intrusive. Depending 
on how you configure it, Duet can occupy 
as little as 60K of RAM. 







Guarantee! 


on ia) 
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Puta you in harmony with yous printer 
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> 
| ‘Tworder your copy of Duet direct, phone: 
800-645-5501 or, in California dial 
| 800-556-6699. Or mail us your name 
and address along with a check, money 
| order, or your Visa, MasterCard or 
American Express number and expi- 
rabon date. *Califorma residents, please 
add sales tax (62%). For orders outside 
of the LS. please add $15, CSE, 736 
Chestut Street, Santa Cruz, CA 95060. 
408/426-7511 








BY FRANK J. DERFLER, JR. 


In organizations that wield a lot 
of computing power, it isn’tun- 
usual to see people with several 
PCs and/or terminals on their 
desks. It also isn’t unusual to 
see someone typing data into a 
PC as he reads it off a terminal 
screen. Now Datamedia Corp. 
has come up with a better way to 
integrate these functions. It has 
produced a device callcd the 
Colorscan/2, which combines a 
full-featured DEC VT-240 ter- 
minal, a fast PC with EGA, and 
a LANstation in a box that’s 
barely big enough to hold up a 
NEC MultiSync monitor. 

The Colorscan/2 system 
uses an 8-bit NEC V30 proces- 
sor operating at 8 MHz. Our 
tests showed some functions 
munning as fast on this system as 
they do on the 8-MHz IBM PC 
AT. The apparent operating 
speed of many applications is 
enhanced by Datamedia’s fast 
proprietary EGA chip set with 
its own 256K dynamic RAM. 

Datamedia’s designers used 
both advanced circuit board de- 
sign and unique storage tech- 
niques to pack so much into a 
10- by 15- by 2'4-inch cabinet. 
The Colorscan/2 uses a small 
number of high-density inte- 
grated circuits and surface- 
mounting assembly techniques. 
You can add several storage and 
memory options that don’t in- 





Datamedia Colorscan/2 Unites 
DEC and PC Power in One Box 
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dn tts base configuration, the Colorscani2 hus two free PC expansion slots. 


crease the physical size of the 
system. One of these options al- 
lows up to 2MB of internal hat- 
tery-backed storage on a RAM- 
disk; another is a credit-card- 
size nonvolatile storage device 
called a CARDFile. The system 
will boot MS-DOS from the 
CARDFile or the RAMdisk. A 
small auxiliary cabinet houses a 
3%-inch floppy disk formatted 
at 1.44MB and a 20MB hard 
disk drive. 

The Colorscan/2 has two 
PC-type expansion slots, two 
serial ports, and a parallel print- 
er port. The expansion slots 
aren’t used for the video or I/O, 
so they are free for network in- 
terface cards and/or interfaces 
connecting to IBM mainframes. 
One of the serial ports is rated at 
38.4 kilobits per second (a 
speed supported by the new 
DEC terminals). 


The Calorscan/2 sys- 
fem FOGUIFes UR Op- 
tional external disk 
drive (left) tf you 
want ta ase floppy 
disks, Datamedia 
sells the system with 
a@NEC MultiSync, the 
Colorscani2 runs a 
proprietary EGA 
adapter with addt- 
tional terminal emu- 
lation video modes. 








The CARDFile used in the 
Colorscan/2 is made by Epson. 
The assembly for reading and 
writing the card is smaller than a 
3%- inch floppy disk drive. The 
card itself is the size of a plastic 
credit card (but twice as thick) 
and holds up to 128K of data. 
The card contains a small lithi- 
um battery and a write-protect 
switch. 

As a PC, the Colorscan/2 
uses a customized version of 
MS-DOS and does a fine job 
running PC applications. As a 
LANstation, the Colorscan/2 
accepts network interface cards 
for any network cabling and ac- 
cess scheme. It isn't likely that 
remote-boot PROMs will work 
with the complex Colorscan 
memory management system, 
so the network operating system 
will have to boot from one of the 
local storage alternatives. 

As a terminal, the Color- 
scan/2 provides 132-character 
text in 25 lines or 132 characters 
by 35 lines in alphanumeric for- 
mat. tn either terminal or PC 
mode, the system displays 16 
colors simultaneously from a 
palette of 4,096 colors at resolu- 
tions varying up to 800 by 480 
pixels. 


scan/2 is very smooth. You tog- 
gle between two host connec- 
tions and the MS-DOS session 
with a keystroke. Special pro- 
grams in the Colorscan/2's 
ROM let you capture screens or 
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Operation of the Color- 


entire files for transfer over to 
other sessions. You can start a 
file transfer between the work- 
station and a host in one session, 
toggle to the DOS session and 
write a memo. and the transfer 
will continue. 

The overall concept and exe- 
| cution of the Colorscan/2's de- 
sign is so well done that its few 
rough edges grate. If you install 
the external disk drives, the 
beautiful physical appeal of the 
system is marred by a nest of 
AC power cables winding in 
round-robin fashion between 
monitor, workstation, and disk 
drives. The suspense involved 
in plugging the system together 
is intensified by warnings that 
an improper sequence of switch 
closures might harm at least one 
power supply. 

The Colorscan/2 is an excel- 
lent solution to desktop clutter 
for anyone needing access to 
any combination of PC, LAN- 
based, and host-based applica- 
tions. Overall, it is a well de- 





signed and effective answer to 
multisystem connectivity r 
quirements. 
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it Trafalgar Sq. 

Nashua, NH 03063 

(603) 886-1570 

List Price: Colorscan/2, with 
(BM keyboard, Variable Fre- 
quency Cotor Disptay, VT-240 
emulator, $2,000; RAM Fite 
(installs in main unit), includes 
2MB low-power CMOS RAM 
with battery backup, $750; 
CARDFile (installa in main 
unit), includes 64K read/write, 
$t50, DISKFile (a separate cab- 
Inet), includes 1.44MB floppy 
disk drive and controller, $550 
(a separate cabinet); 20MB hard 
disk upgrade (installs in DtSK- 
File cabinet), $445. 

In Short: Combination of a PC 
clone and VT-240 workstation 
in one small cabinet. Offers 
unique optional credit-card-size 
storage and optional 2MB bat- 
tery-powered RAM. 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 


Purchase Orders Accepted — Ask for National Accounts 
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SOFTWARE 


LogiMouse .. Call LogiMouse with Logi Cadd 
LogiMouse with Paint $ 89 Logi Buss Mouse with Logi Cadd 
Logi Buss Mouse with Paint $ 89 LogiMouse with Publisher 

Logi Buss Mouse with Publisher . . $105 


Lotus 1-2-3/ Lotus Hal Bundie > > = ¢ Word Perfect‘Word Perfect Library Bundle 


Ruscecece 
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WNOOIPrOIOg:.reere gs, oo oie ; Dollars & Sense w/Forcast 








1-800-426-6659 


256K Memory, 360K Brand 
Name Floppy Drive, 

135 Watt Power Supply 
Slide Case, AT Style Keyboard, 
4-10 MHz Clock Speed, 
(Keyboard Selectable), 

8 Expansion Slots 


From As Low As 


Call For Details and Other 
System Configurations. 


Turbo PC/XT w640K & 1 Drive . 

Turbo PC/XT w/640K & 2 Drves . 
Turbo PC/XT w/640K. 1 Drive & 20 MG 
Turbo PC/XT w640K, 1 Drive & 30 MG. 
PCIAT 10 MHz wi/S12K, 1.2 Floppy Drve 
PC/AT 10 MHz w/1024K, 1.2 Floppy Drve 
PCIAT 10 MHz w'1024K, 1.2 Floppy, 40MG . 
MonGraphics Card with Parailel Prnter Port . 
Color Card w/Paratiel Printer Port 

Amber Monitor (TTL) . . . 

Amber Monitor w/Swivel Titt 

AT Mult) VO Card 

Color Monitor (RGB) 

Autoswitch EGA Card . . 

VO Card (Senal/Paralle!) 

VO Card (Senal/Clock Calendar) 
Enhanced Keyboard 

XT Mult /O Card 

12008 Modem (INT) W/SW 

12008 Modem (EXT) WSW 

24008 Modem (INT) W/SW 

24008 Modem (EXT) W/SW 


HARDWARE 
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BY PETER LOSHIN 


Top-down programming is of- 
ten taught in computer science 
classes as an abstraction, be- 
cause in the real world there is 
never enough time to do it right. 
Cleor for dBASE, from Clear 
Software, brings easy top-down 
software design and CASE 
(computer-aided software engi- 
necring) to the workaday PC en- 
vironment. 

CASE can be hard to de- 


scribe: is it an application gener- 
ator, an automated documenta- 
tion product, or an advanced 
debugger? Clear will help de- 
fine the genre for the PC. 

At first glance Clear seems 
to be no more than a charting 
utility for Ashton-Tate’s dBASE 
IVI programs—an excellent 
product but not revolutionary. 
Cleor produces commented 
flowcharts, hierarchical charts 
of program flow, and properly 
indented program listings. The 
Documentor, from Wallsoft, 
has helped dBASE programmers 
produce structured listings, but 
Cleor produces annotated 
graphic flowcharts on your 
sereen in seconds or on your 
printer in minutes. 

The flowcharts are standard 
style charts that show every log- 
ical decision point; the tree 
charts show program and proce- 
dure hierarchies within the ap- 
plications you write. Clear lets 
you add special comments to 
your programs that are dis- 
played in the charts—very help- 
ful for producing understand- 
able output. 


In addition, you can also ac- 
cess an application pro- 
gram—dBASE—for testing 
programs without leaving 
Clear, You can develop pro- 
grams by stepping through 
flowcharts that Clear generates 
and then can test the programs. 
Clear has its own file manage- 
ment features (change or list di- 
reetories, rename or delete files) 
and lets you enter DOS com- 
mands through it. 

The ability to step through 
flowehart decision nodes of 
your program as you write it 





The ability to step through flowchart 
decision nodes of your program as 
you write it makes Clear for 
dBASE an important debugging 
and development tool. 





makes Cleor for dBASE an im- 
portant debugging and develop- 
ment tool. You can identify log- 
ic errors before you write major 
sections of eode; you ean use the 
floweharts and tree charts for 
presentations of system logic 
well in advance of actual cod- 
ing. Project management and 
presentations are simplified 
when you can produce these 
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A Hewlett Packard LaserJet Plos printer generated the listing 
at right from the searce code of a dBASE date-estmation rou- 
tine. Clear for dBASE fets you ran dBASE as on interpreter 
and bring op your awn word processor os needed to create o 
Sail program development environment. In odditton to gener- 
ating standord flow harts from completed programs, Clear 
helps you spot logic errors while you write yoor program by 
fetting you step through flowchart decision nodes. You can see 


$100 Clear Generates dBASE 
Flowcharts Automatically 





the entire flowchart or zoom tn on sections. 





charts before doing any signifi- 
eant coding. Coupled with a 
prototyping tool like Don Brick- 
lin's Demo Program, you can 
present a complete system 
specification to a prospective 
client or user in a fraction of the 
time previously required. 

The current version of Cleor 
supports only a few printers, al- 
most half of which are Epson 
printers. Hewlett-Packard La- 
serJet Plus and series II printers 
will work, but a plain LaserJet 
will print only program list- 
ings—graphics output requires 
printer memory. 

The only real inconsistency 
in the program is the default file 
retrieval specification: rather 
than limiting selection to files 
with a .PRG extension, all files 
are listed, but 
this default is 
quite easy to 
change. 

Clear is 
well thought 
out, packed 
with features, 
and extremely 
useful for 
dBASE pro- 
grammers and 
anyone who 
needs to docu- 
ment old 
aBASE pro- 


ia Ci | 
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Clear for dBASE 

Clear Software Inc. 

369 Tappan St., #10 
Brookline, MA 02146 

(617) 731-6976 

List Price: $99.95 

Requires: 512K RAM (640K 
recommended); two disk drives; 
Hercules, EGA, or CGA graph- 
ics; DOS 2.1 or later. 

In Short: An impressive value 
for dBASE application program 
documentation, presentation, 
and development. Not copy pro- 
tected. 
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grams. At a price of $99.95, 
Clear is a bargain that ean pay 
for itself the first time you use it. 
The best news is that the Clear 
developers are working on other 
languages. ae 








































racle Corporation, the world's 

fastest growing software 
company; has just climbed past 
Ashton-Tate to become the world’s 
largest supplier of database man- 
agement software and services.” 
Why? 

* Because ORACLE® runs on PCs, 
plus mainframes and minicom- 
puters from IBM, DEC, DG, HP, 
Prime, Wang, Apollo, Sun, ete. — 
virtually every computer you have 
now or ever will have. Ashton-Tate’s 
dBASE runs only on PCs. 

* Because ORACLE is a true dis- 
tributed DBMS that connects all 
your computers — PCs, minicom- 
puters and mainframes — into a 
single, unified computing and infor- 
mation resource. dBASE supports 
only primitive PC networking. 

® Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Tate promises 
to put SQL into dBASE sometime 
in the indefinite future. 

® Because ORACLE takes advan- 
tage of modern 286/386 PCs by 
letting you build larger-than-640K 
PC applications on MS/DOS today, 
and run them unchanged on OS/2, 
once OS/2 is available. dBASE treats 
today's 286/386 PCs and PS/2s like 
the now obsolete, original PC. 

Don't go down in flames. Bail out 
from dBASE. Call 1-800-ORACLE1 
and order your $199-PC copy of 
ORACLE? today. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes, 


® 


COMPATIBILITY © PORTABILITY » COMNECTABILITY 


i rat Call 1-800-ORACLE1, 
‘fiw Pe ext. 144 today. 


MS/DOS  < 640K > 640K 
programs programs 


Rs Dear Oracle, 




















Multiuser Primitive Mainframe PC ORDER PROCESSING 
| _ quality — Oracle Corporation 
Networking FC Nets) PC, min & 20 Davis Drive © Belmont, CA 94002 
______ only mainframe | I want ORACLE to be THE LAST DBMS 
Fault You must CPU & Disic | for my 286/386 PC Enclosed is my 
| Tolerant be kidding Recavery Check or VISA] MC O) AMEX 








cred card authorizalion for $199 
(Calilornia residents add 7% sales tax). 
lunderstand this copy is for PC develop- 
meni only. Offer valid only in the US 
and Canada 


| Revenue Goubied in 8 of Oracle's 10 . 1 Sales rote ever $200 million bn current fiscal year. * Fer PC Gavetopmest use eoty Ute nly Milde at ial eran a 
‘wold enty lo US & Conade. © 1907 by! Cone DRACLE® ig a reg trademarh of Dracin Carp MATE ba 9 rag. trademork of Aghten-Taia Micrasef & IBM own eamerous req trademarts. TEA 
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BY MiTT JONES 


If nothing cise, IBM's insis- 
tence on shipping the Model 50 
with a 20MB, 80-millisecond 
hard disk drive has created some 
innovative third-party disk de- 
signs (see review of the Rodime 
Doubie Play, First Looks, PC 
Maguzine, December 8, 1987). 

The latest comes from Core 
International in the form of the 
ATpius43EPS—a_high-perfor- 
mance, 43MB external disk 
drive with extermai power sup- 
piy. A circuit board with three 
edge connectors installs be- 
tween the stock drive and its 
mounting sled. The board splits | 
the signals from the Model 50°s 
disk controiier, aliowing both | 
the stock drive and the Core ex- 
ternal drive to run off the Modei 
50 disk controller. 

Running both disks in one 
system is a bit like watching a 
gazeile bound past a garden 
siug. PC Labs benchmark tests 
ciocked the Core drive at 29 
ms., compared with the stock 
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BY GUS VENDITTO 


The multitude of books is muk- 
ing us ignorant. —Voitaire 


The !8th-century Frenchman 
Voltaire didn’t have the pre- 
science of a Juies Verne, but he 
wouidn't have been surprised 
by the glut of computer iitera- 
ture in 1988, The average PC 
appiication comes with a 400- 
page manual that nobody has 
time to rcad, but that's just the 
beginning. There are books to 
help you get started, guides that 
wili take you inside the pro- 
gram, and finaiiy, the advanced 
user guide. It’s enough to make 
Gutenberg weep. There are 
times when less is more. 
AutoCAD became a standard 
partly because its many features 








are so weli documented. Yet the 
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drive's B1- 
ms. performance. 
But you don't iose anything by 
keeping the Model 50 disk 
around, as long as you put some 
thought behind configuring the 
drives. For instance, the Core 
partitioning software lets you 
logically link the siow stock 
drive to the ATplus to form one 
63MB partition (minus the 
space required for a small DOS 
boot partition). But taking ad- 
vantage of this nifty trick will 
leave you with iittle controi over 
which of your files end up on the 
faster physicai drive. 

Despite its innovative de- 
sign, the ATplus we evaluated 


An Easier Way to Master AutoCAD 


manual can quickiy overwhelm 
a novice, unless the novice has 
days on end to devote to the 
schooi of hard iearning. 

That may be how you and | 
did it, but there is a better way 
for the next generation. Apply- 
ing AutoCAD: A Step-by-Step 
Approach, by Terry Wohlers, is 
ahand-hoiding, streamiined ap- 
proach to the basics of Axto- 
CAD, Versions 2.5x and 2.6.x. 

The book watks you through 
the execution of a command, 
heiping you sort out the many 
options. This is the real key to 
its vaiue: where the AutoCAD 
menu piies up the option 
keywords, Applying AutoCAD 
Picks out the most important 
choices to get your work started 
and then sidles up to the refine- 
ments after you've got a draw- 
ing under controi. 

The chapters conclude with 
practice sessions that aren’t 
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Core Revs Up 29-ms. Drive for Model 50 


The Core ATplus43EPS taps the 1BM 
disk controller via a circuit 
board that attaches to the 
Model 50 stock disk (right). 


still requires one of the 50’s four 
precious siots: a ribbon cabie 
ieads from the Core circuit 
board to a blank card that piugs 
into the Micro Channel archi- 
tecture only for support. The ex- 
ternal drive cabie connects to 
this card. 

The Core drive performed 
flawlessly during our tests. | 
However, the Modei 50 hard- 
disk-access indicator lit up 
aiong with the Core access iight 
during each access to the Core 
drive. Though it is not a major 
probiem, this oddity couid 


really necessary since the | 
book’s format invoives constant 
hands-on work. It was written 
for individuai or group iessons 
(an instructor’s version is avail- 
abie). 

You may take exception to 
the book’s use of the Socratic 
method (*‘Enter ZOOM Aii. 
What happened to your text? 
Place more text on your screen. 
Does it appear on your 
sereen?**), Instructors shouid 
answer questions, not generate 
them. 

As if to reward you for your 
efforts, scattered throughout the 
book are short stories about un- 
usual AutoCAD applications, 
such as the poiice department 
that uses on-screen maps to de- 
pioy patroi cars. It’s entertain- 
ing, but not required reading. 

This is no power designer's 
handbook. Only 23 out of 450 
Pages are devoted to LiSP, 


















create confusion at times. 

If you’re looking for a fast, 
dependabie disk for the Model 
50, you can’t go wrong with the 
$1,412 ATpius. Core wiii soon 
be shipping the Optima, a simi- 
lar disk for the Model 50, at a 
suggested retail of $1,148. In- 
stead of the 50,000-hour MTBF 
(mean time between failures) 
and 3-year warranty of the AT- 
plus, the Optima will carry a 
35,000-hour MTBF rating and a 
2-year warranty. Pt 


E FACT 
FILE 
Core ATplus43EPS 
Core Intemationai 
FI7IN. Federal Hwy. 
Boca Raton, FL 33431 
(305) 997-6055 
List Price: $1.412 
Requires; [BM PS/2 Model 50, 
fn Short: A high-performance 
extemal disk dnve for the IBM 
PS/2 Model 50. 
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Applying AutoCAD; A Step- 
by-Step Approach 

By Terry Wohlers 

Glencoe Publishing Co. 

809 W. Detweiller Dr. 
Peona, IL 61615 

(309) 691-4454 

ISBN: 0-02-677080-6 

List Price: $26 

In Short: An excellent primer 
for AutoCAD that walks the 
novice through basic steps. 












CIRCLE 434 CN READEA SERVICE CARD. 






which is covered in chapters 
that have titles jike ‘Easing into 
AutoLISP.”’ 

Considering the $2,850 cost 
of AutoCAD and the labor cost 
of learning to use it, Applying 
AutoCAD could easily be con- 
sidered a necessary companion 
toanew copy of AutoCAD. [a8 
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MANAGE YOUR MONEY 
WHILE YOU STILL HAVE SOME 
MONEY.TO MANAGE. 


a" 


PARAS AAES ATC b.. ESTE TAS 


Managing Your Money’ is the 
most comprehensive, easy 

to use, personal financial 
software tool available today. 
Its everything you'll ever 
need, it's all you'll ever need, 
to master your own personal 
finances: 


e PERSONAL BUDGETING 
@ CHECK WRITING 

e NEW TAX LAWS 

e TAX PLANNING 

e INSURANCE PLANNING 

e FINANCIAL CALCULATOR 
e PORTFOLIO MANAGER 
@NET TH 


Seat. 


“NOTHING BEATS MANAGING YOUR MONEY.” 


PC Magazine, 1987 
Software that makes your personal computer worth having. 


men“ 


1987 « MECA «355 RIVERSIDE AVENUE, WESTPORT, CT 06880 
For 256K I8M PC, XT, AT, PCjr, PS/2, TANDY 3000, 1200HD, 1000, APPLE tle (128K. Two Drives) lic, IGS Available in 3'4° and 514” diskettes. 
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Now Your Small PC Network Can Have 
133(o BN (—n/'(0)4. d Orolabat—eqsloalsy 


CROSSTALK" Network Version opens a wide world of communications potential for any user 

on your IBM PC Network, Token Ring Network, or other NETBIOS-compatible network.Any 

computer on your network can share | or 2 modems and phone lines, plus something just as 

important—the flexibility and range of communication that CROSSTALK is famous for. 
CROSSTALK gives any workstation a wide range of terminal emulations and protocols, to 

allow file transfer with other PCs, other PC networks, minis, and mainframes. It also speeds 

Coy 9 covqnelelctol <ale atl -MecctecyicyamwpleeltsMde\- Bella fold ME-Va stig oM-jel-1-lo Mla ittoltim@e(estetemsstcolsloseMdel-B-.a/-14 

Our network version has all the user convenience you've learned to expect from CROSSTALK. 

Menu or command. Help system. Simple language. Automated 

script files.Ask your dealer about it. Or write for details. CRO NG AX 4 


CROSSTALK COMMUNICATIONS / 1000 Holcomb Woods Parkway, NETWORKNOI VERSION 
poppe ortega (800) oars ates, Inc. er CIRCLE 326 ON READER SERVICE CARD 





Imagine 2OMB Hard Disk Kits For 
wiotop Imagining, Gall '-200-PCS-19-60 NOW! 


® Fortune 500, Government and University P0’s Welcome Quantity Discounts Available Dealer inquiries Welcome 
® We Ship Same Day From Stock! ® All Merchandise Guaranteed 100% ° Visit Our Retail Showroom 
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uf BOs WIPhoonx Bros wet Wry BASE | peruD ee P pee 
ora eaten 2350 tes ae DOO I w/Phoenix Bios agat WAST22S 20GB, 65ms, 4 At, 6.25", w/WD controller J $217 
360K loppy disk drive 7 ee Neowinee caay be WASA2S §—-20MB, 5S ms, % ht, 6.25" w/WD controller $211 
ae aaa rer ei tts Complete burresn and MI-S425+ 205, 53ms, % ht, 5.25", w/WD controller . $257 
640K RAM memory . Gragnoate tenting MAST238 SOMB, 55m, W ht, 6.25”. w/Adaptac cont. $257 









Full 1 yeer parts and 


Nickel: plated slide case (aver warranty UE-ST2S8  3OMS, 5Sms, % ht, 6.25", w/WD controller. $257 
RO SR enino Down supply Fully (BM compatibie M3838 30MB, 55mx, ¥ ht, § 25" w/Adoptec cont. f $243 


‘8 expansion stots 
Hercules comp mono card 
Keyboard wilh separate tuncbos 


WK3438 = 3OMB, B5ms, % At, 6.25", w/WD controlier. . { $243 


MESESA+ SOMB, 5S3ma, % ht,525",w/Adepteccont . $296 


and numeric keypads MRSESA+ 30MG, 53ms, ¥ he, §.25", w/WD controlior $296 
peat tars MAROSE = 30ME. 40ms, tull ht, 5 25", w/WD controller $495 
Dual floppy controtier M3650 40MB Sims, % ht, 525°, w/WD controlier. ‘ $352 
ee ST-281 40MB, 4oms, \% ht, 625", w/WO controller saea 
Hard disk controler US-6085 = 70MB, 2hms, full ht, 6.25", w/WD controler $792 
eer W806 8OMB, 2Amsa, full Nt, 5.25", w/WD controtior $891 
Complete burrin and éhagnastic lesimg °XT kite include drive, controller, bezel, 20/34 pin cable, mounting hardware ond manual 





Full 1 year parts and tabor wasranty 
Fully ISM compatible 
























































soma, 40ms, tull nt, § 25 gsan a fclides! Bass includes: 
* ‘Motherboe Proems,  TOMMZ Motherbenrt im 
ieee eons * iy Roe: $393 cua Nee the entaad i, wat ine fiero Atco 
40MB, 40ms, % ht, 25° 5441 Was TTL on 7202380 ree Sas $4] OE ioe 
40MB, 28ms, v1 ht, 6 26" $553 ipeeri0 Soccer * re 
riper 40MB, 26 ms, tuil ht. 6 25". ses $0287 corprcesse raty AWA 
40MB, 2Ams, tull ht, 5 28". 
' MASTZIIO AT §—55MB 40m, % nt, 525". $691 Raat s ee ware oe 
f MA-GORSAT 7OMB, 28 ms, tull ht, 6 25%. $792 Ashe Speaker 
( Wk CDC-4015586 70MA, 28ms, full hy, 6 25". 3 $783 bree swt 
WA-STAOSEAT = 50MB_25ma, lull ht, 6 25°. : $891 
MAA-6128AT 110MB, 2@ms, tull ht, 5.25" 7 $987 


“AT kite include drive, 20 pin cable, mounting rails, software whore applicable and manual 


OTE: For tagher capacity drive nests up teG40MG OMP ato stacks the tohiowing ines lor SCSt, ESD! Novel and etter (radians! appicatans 
MAXTOR NEWGURY DATA PRAM MOUNTAIN, = QUANTUM = VERTEX Gal for prices TOOAY! 
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Thomson €6A 13° EGA/GGA comp, 640x350 rex . . $3900 SOMIRIREA RETR Beelrer at 
. 40MB, int, 4 At, w/tope for X 
[ a) 14", EGA/CGA/MDA/HERC comp, 400x550 res. sau iat, 4 ht, w/tepe fen re ne 
r ” 40. dat, WAL, mote ue XT/ 1 
‘ sync It 14°, EGA/CGA/MDA/HERC/VGA, A00x550 res, 4OMB IRE AL wee pe peat 
Ultrascea 12", EGA/CGA/MDA/HERC comp, 400x500 res. . TeMOUST2O! © 40ME, ext. Ve At. w/tepe for XT/AT 





TH MOU-S770-01 «| 4OME, oxi, Yo hit, w/tape for PS2/AT 
TRARCIETAY «= SOME, int, % AL, w/tape for XT/AT 
TRARC-2067908 COME. axt. % ht, w/tape for AT 
30MB int, 4 AL wtape for XT 





Woltisyac Plus | 15" EGA/ENH-EGA/PGC/MCGA/VGA, h60x720 res. 
Moitisyme X= 20", EGA/ENH-EGA/PGC/MCGA/VGA 1024x755 res. -{ 













Anni? nen 


HO-MIMBOSKT-20 20M8 Drive cardtor xT... $3 
MD-MINBOSKT-S0 5OMB Drive cord for xT .. 
L MD-MIRBOSAT-30 30MBS Drive cordtorAT . 
HO-MIMSCATSOF 3068 40ms cord tor AT.. 
HD-MOU-DOOSG = SOMB Drive cerdforAT . 






















MESOR ME STSO6 MFM come for XT © 
WES 80 WED ST608 MFM comp for XT. 
MEANT 27 ALL encoded for XT 

ABC 2072 27 MLL encoded tor XT. 


tatel CHINT-80875 = § Mhz for XT guna « 
Lg 
* OU A008-BAN 27 ALL wrrcoded tor AT 
e 
Lg 


CHI8T-8087-20 8 Mrz for XT 
HINT: 0087-1 10 Mhz for XT 
CHINT- 0287-6 = Miz for AT 
C187 60287-8 0—- Mhz for AT 
Cie 80287-1810 Mhz for AT 
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GES sees RAL 27 ALL encoded hate for AT: 
GES Se0y'@AE Brandard he cont for AT 
ot! nard/tlopoy cont for AT 

























Fajitse FO-FSH2551A08 GOK, Yo hl, $.25", black for XT FD-PAN-IUGSS*2 360K, Yo ht, $25", black tor XT 
FO-TEA'SSAY 360K, ¥ hl, 5.25", black tor XT. FO-PAN-JUGSSAT 3GOK, Ye ht, 525", grey for AT 

T FO-TEASSBAT 360K, 2 HL, 525", grey for AT . FO-FUL2552819 720K, slimline, 350", black for AT.. 
FOTERSSFM2S 720K, ¥% NL, 350", black for AT FO-FSH255SM0S 12M. V2 ht. 5.25", grey for AT. 


C FDPAWIUA7SAT 12M, ¥2 Ht, 525°, grey for AT FD-TEA-SSFGVAT 12M, Y% ht 5.25", grey for AT 















Genes AY-GEN-6850-1 EGA board OVSECAUSES == EGA/CGA/MOA/HERC comp, 840x480 res. .... 
L BV GEC-CB1 EGA/CGA/MDA/HERC comp, 540x480 res, GV VIDVEGADL VGA/EGA/CGA/MOA/HERC comp, 840x480 res, . 
\ BY GEN-A8S0-$ = EGA/CGA/MOM/HEAC comp, 100x600 res. BYVIDVEGA'VG §VGA/EGA/CGA/MOA/HERC comp, 800x600 res. . 

















upplemental | w)arranty (A) ssurance ‘* rogram is a sale, inexpensive s th 4 il card pur » All return: q i 1 
« anaddit at of tll ‘and labor warrant number secured from OMP's customer sence department. 15% restocking lee applied lo unauthonzed retums. Ail ems are new with manutacturer's warranty Not 
poy ay mart pal la ae Tn A ae STE EgS MONON ee 
1-800-PCS-TO-GO For Orders Only , 
(313) 477-3600 if 800 Lines are Busy 
(343) 477-4351 Dealer luquiries Open Monday thru Friday 
(313) 477-4508 Corporate Customers 900 AM to 7-00 PM 
TR <p. Marne ‘ {313) 477-2774 Govsrument & Education Customers Saturday 
; B15) -WPP-2798 ‘Technica Support 4 Swippiny FOUL eh sO 
(313) 477-2903 Fax tine ,. NN 
azzml Discount Micro Products Inc. 32210 Eight Mile Road Farmington Hills, Michigan 48024 scan) 
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Product R&D Corp. says that 
its AdaptaModem Model 
M24/COMMS is the first 
2,400-bit-per-second internal 
modem for Toshiba laptops 
(models T1100 Plus, T1200, 
T3100, T3200, and T5100). 
The $499 Hayes compatible 
uses the computer's speaker. 
Low-power CMOS circuits 
make the downsized (1 by 442 
by 5 inches), featherweight (.3 
pounds) modem’s power de- 









Internal AdaptaMODEM Increases Laptop 
Modem Transmission Rate to 2,400 bps 


mands all but inconsequential at 
.5 watts, claims Product R&D. 

The AdaptaModem supplies 
an additional RS-232 V/O port. 
List Price; AdaptaModem Model 
M24/COMMS, $499. Requires: 
Toshiba laptop model Tt 100 Plus, 
Tt200, T3t00, T3200, or T5100. 
Product R&D Corp., 1194 Pacifie 
St., #20t, San Luis Obispo, CA 
93401; (80S) 546-9713. 
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Product R&D’ s AdaptaModem Modet 
M24:COMMS (3499) has a switch 
thar shifts activity between a te- 
rial port 

and the 


port. 








CalComp Plotter Uses 
Coprocessor to Speed 

A-Size to D-Size Output 
The $4,895 CalComp 1023 Pen 
Plotter plots on paper or film for 
A- to D-size output. It can use 
up to eight pens of various 
kinds—liquid ballpoint, fiber 
and plastic tip, and disposable 
or refillable liquid ink. Optical 










Data Pac. 














80387 numeric coprocessor. 








The Tandon 386 comes with 
2MB RAM on the motherboard. 
The 32-bit data bus can handle 
additional SIMMs (single in- 
line memory modules) to raise 
RAM by 8MB. Memory access 
is sped up with a 64K static- 
RAM cache. There is alsoa 
socket to accommodate an 





sensors determine which type of 
pens are installed, and the ma- 
chine adjusts the pressure and 
speed accordingly. 

CalComp claims that the 
t023 speeds along at 30 inches 
per second on axis and at 42 ips 
diagonally. Plotting accuracy is 
within .1 percent. 

Plotting efficiency is im- 
proved by CalComp's Plot 


Tandon Consolidates 20-MHz Speed and 
Data Pac Portability in Its 80386 Machine 


Tandon Corp.'s $9,999, 
80386-based desktop PC runs at 
20 MHz and includes a recepta- 
cle for Tandon’s portable hard 
disk chamber, the Personal 


Mass storage is provided by 
a 112MB hard disk and Tan- 
don's RLL (run length limited) 
controller, which furnishes a 
128K disk cache. Also standard 
is a 1.2MB, 5%-inch floppy 
disk drive. An optional 32-inch 
disk drive will be offered by 
Tandon. 

The optional Data Pac pro- 
vides 30MB of additional mass 
storage. The Pac can be re- 
moved and transported for use 
on another machine with a re- 
ceptacle, or it can be locked ina 
safe for data security. Tandon is 

































The $4,895 





CalComp 1023 Pen Plotter handles A- ta 
D-stze medta and ases a rotating turret. 













Manager firmware, which uses 
two Motorola 68000 chips to 
minimize unnecessary pen mo- 
tion, the company says. 

The 1023 also lets you 
download your entire plot file to 
an optional 1- or 2MB expan- 
sion cartridge, freeing the com- 
puter while the plotter plots 
the job. 

Other features on the 1023 
include a keypad and 32-charac- 
ter LCD, memory for four pa- 
rameter-setups, a grit drum, 


planning to release 20- and 

40MB Data Pacs soon. 

Tandon supplics eight ex- 
pansion slots, parallel] and serial 
ports, a 190-watt power supply, 
and a real-time clock. The man- 
ufacturer also supplies 
MS-DOS 3.3, Microsoft's 
GW-BASIC, and Micro- 
soft Windows/386. 

The price of the Tandon 
386 does not include a 
monitor or video graph- 
ics adapter card. 

List Price: Tandon 386. $9,999. 
| Tandon Corp.. 405 Science Dr.. 
Moorpark. CA 93025; (805) 523- 
0340. 
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aluminum con- 
struction, built-in 
diagnostics, and a 
safety cover. 

The 1023 works with PCs 
and PS/2s, connecting with an 
RS-232. 

List Price: CalComp i023 Pen 
Piotter, $4,895. Requires: RS-232 
parallel port. CalComp, 2411 W. 
La Paima Ave., Anaheim, CA 
92801; (714) 821-2142. 
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tel 30386 microprocessar running at 20 
MHz. 2M8 RAM. a 1/2MB hard dish 
weth 27-milltsecond access time, and a 
stat for Tandon’ s Personal Duta Pac 
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The (89.999) Tandon 386 contams an tn- 











The 4'4- bv 9. by A-inch Numerikeys. from Genest Technolagies, hooks up ta the print. 
er cable between the printer and PC and can work simultaneously with the printer. 





Numerikeys Allows PC, 
Laptop Users to Enter 
Numbers More Easily 


Genest Technologies’ 33-key 
minikeyboard is an add-on nv- 
meric keypad for laptop and 
desktop PCs. Numerikeys is de- 
signed to make spreadsheet 
work easier on cramped laptop 
keyboards. 

The $129 Numerikeys 
boasts separate keys for cursor 
control, math functions, and 
page movement functions. 
Number keys double as function 


Funk Software Adds a 
Worksheet Tool Set to 
Its 1-2-3 Add-in Lineup 


Funk Software, which gave us 
the hugely popular Sideways, 
has introduced The Worksheet 
Utilities, a $99.95 smorgasbord 
of productivity improvers. 

The six utilities consist of a 
Formula Editor, Search and Re- 
place, Print Settings, a File 


McGraw-Hill Transmits 
Current Business Info 
By Radio Waves to PCs 


Executive One, from MeGraw- 
Hill Information Manage- 
ment Co., delivers news and 
business information to your PC 
via FM signals broadcast in 11 
major U.S. cities. The system 
requires you to buy a receiver 
($500). You will also need 
McGraw- Hill's software ($150) 
and cables ($19.50) to connect 
the receiver to the PC. 


keys. The keypad connects to 
the parallel port through a pass- 
through plug that doesn’t inter- 
fere with printing. 
Numerikeys is portably 
lightweight and small in size 
(4% by 9 by % inches), and its 
power consumption is negli- 
gible. 
List Price: Numerikeys, $129. 
Genest Technologies Inc., A 
Pursuit Subsidiary, 1331 E. 
Edinger Ave., Santa Ana, CA 
92705, (800) 826-9641. 
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Manager, AutoSave, anda 
Range Column Width setter. 
List Price: The Worksheet 
Utilities, $99.95 (with both 5 4- 
and 3 42-inch diskenes). Requires: 
Lotus 1-2-3 2.0 0r2.01,40K RAM, 
one disk drive, DOS 2.0 or later. 
Not copy protected. Funk Software, 
222 Third S1., Cambridge, MA 
02142; (617) 497-6339. 
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About 1,000 items per day 
come with the basic $49.95-a- 
month service, which includes 
McGraw-Hill News, Standard 
and Poor’s Markets and Finan- 
cial Reports, Associated Press 
Online; Business Week; PR 
Newswire; and Stock Market 
Quotes. Optional services in- 
clude the full feeds of PR News- 
wire and McGraw-Hill News 
($35 and $34.95 extra per 
month), and Microbytes Daily, 
from Byte magazine ($19.95 per 
month). 


List Price; Executive One basic 
service, $49.95; installation, free to 
$300; satellite dish, $150 (monthly) 
or $2,495 (one-time). Optional 
services and monthly charges: PR 
Newswire full feed, $35; 
Microbytes Daily, $19.95; 
McGraw-Hill News full feed, 





$34.95. Requires: Data Receiver, 
$500 (one-time); printer and 
computer cables, $19.50 each, 
sofiware, $150. McGraw-Hill 
information Managemem Co., 
1228 Ave. of the Americas, New 
York, NY 10020; (212)512-4551. 
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Borland Enters Word Processor 
Fray with a User-Defined Interface 


After distinguishing itself in 
the field of development soft- 
ware with its Turbo languages, 
Borland International is add- 
ing mainstream applications to 
its line. Sprint, its first word 
processor, is expected to ship 
later this winter. 

Sprint could be the new 
word processor to replace your 
old war-horse, which may be fa- 
miliar but lacks useful features. 
The program has its own En- 
glish-like command set, with a 
so-called soft user interface. 
Borland claims that Sprinr also 
emulates the interfaces of 
WordStar and WordPerfect and 
can share the files of those pro- 
grams freely. it translates files 
from WordStar 2000, WordPer- 
fect, Versions 4.1 and 4.2; Xy- 
Write Hand HT, MultiMate; and 
MultiMate Advantage. 

Sprint's command set can be 
customized from a menu, Win- 


dowing capabilities let you have 
6 files on-screen at a time and 
allow you to keep up to 24 files 
open ata time. 

The program can create 
macros automatically; you can 
use this facility to write pro- 
grams that emulate whatever 
word processor you like, 

Sprint saves documents 
automatically, and you can set 
the interval between saves. Bor- 
land says that in the event of a 
power failure, the file you're 
working on in Sprint will be 
saved. When you power up 
again, the cursor will be where 
you left it. 

List Price: Sprini, $195. 
Requires: 256K RAM, Iwo disk 
drives, DOS 2.0 or later. Not copy 
protected. Borland !mernational 
Inc., 4585 Scotts Valley Dr., Scotts 
Valley, CA 95066; (408) 438-8400. 
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Fiver Interface PIM 
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Sprint, Borland’ s new word processor, has a highly configurable interface. Pull-down 
menus are used far functions and commands. A beta-version screen is shown 
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Chart-Master, 


WordPerfect, Version 5.0, scheduled to ship 
in March 1988, will integrate vector-based 
graphics with documents and pack powerful la- 
ser-printer support, giving the program abilities 
previously found only in desktop publishing 
packages. Version 5.0 will also import files 
from most popular graphics packages and will 
include support for CGM Metafiles, HPGL plot 
files, and TIFF files. WordPerfect 5.0, priced 
at $495, will be available to registered users for 
a $50 upgrade fee. WordPerfect Corp. , Orem, 
Utah; (801) 227-4010. 


The latest version of the Clipper dBASE com- 
piler, Clipper Summer ’87, exccutes up to five 
times as fast as the previous version and in- 
cludes a rewritten menu-driven debugger. Ad- 
ditionally, the Summer ’87 release (which first 
began to ship in December 1987) offers option- 
al dBASE-compatible indexes, easy access to 
low-level DOS files and devices, and com- 
pletely rewritten documentation. Clipper Sum- 
mer '87 is priced at $695. Registered users of 
the Autumn '86 version are eligible for free up- 
grade disks. Nantucket Inc., Los Angeles, 
Calif.; (213) 390-7923. 


The Ashton-Tate Graphics Service, anew of- 
fering from the company’s Support, Services, 
and Information Group, provides users of 
Chart-Master, Diagram-Master, and Sign- 
Master with overnight delivery of color slides, 
color overhead transparencies, and color or 
black-and-white prints. The service works in 


GNP BY SECTOR 
1986 


The Ashton-Tate Graphics Service provides Master-series 
users with boardroom-quality transparencies and slides. 


conjunction with the Master Graphics Express 
utility package, priced at $50. A minimum or- 
der of $100 is required, although the company 
is ulfering an introductory Su percent off the 
first order for registered users. Ashton-Tate, 
Torrance, Calif. ; (213) 329-8000. 





R:base for 
DOS, 
A:base for 
osi2 


TOPS/DOS, 
Version 2.0 


Several Structured Query Language (SQL) 
commands are embedded in R-base for DOS 
and R-base for OS/2, major upgrades of R:base 
System V. In addition, R:base for DOS has 
multiuser features for use on local area net- 
works, while R:base for OS/2 offers multitask- 
ing and increased performance. Suggested re- 
tail prices: R:base for DOS, $725; Network Six 


[= Iftrectared Geary Language? commend 


wal table. 
caententn ar tha pavalte of expressions, 
datoter aperif ted vou Faw 0 table 
Bevoves 2 t ca 


Structured Query Language (SQL) commands and optimized 
System performance highlight the latest versions of R:base. 


Pack, $995; and Network Unlimited, $2,695. 
Registered users who subscribe to one of Mi- 
crorim’s support services can upgrade for $50, 
$100, or $200, respectively. Upgrades are $99, 
$200, and $300 for all other registered users. 
Pricing for R :base for OS/2 will be announced 
at shipment in early 1988. Microrim, Red- 
mond, Wash.; (206) 885-2000. 


TOPS/DOS,, Version 2.0, allows users to ac- 
cess any printer or plotter that is attached toa 
PC on the TOPS network. The latest version 
also has FlashTaik, anewly released PC-to-PC 
communications architecture. 7OPS/DOS has a 
price of $189; upgrades are available to regis- 
tered users for $29 per node until March 15, 
1988. Sun Microsystems recently acquired the 
maker of TOPS, Centram Systems, which is 
now known as TOPS Inc.; (415) 549-5900. 


Lotus 1-2-3 Networker, a version of Lotus 
1-2-3, Release 2, designed for use with local 
area networks, supports up to five users on a 
file server at one time. /-2-3 Networker has a 
retail price of $2,475; registered users can 
switch to the network version for five /-2-3, 
Release 2.x, system disks and $250. Lotus De- 
velopment Corp., Cambridge, Mass.; (617) 
577-8500 . . . One-Write Plus, Version 2.0, is 
hot copy protected and features an automated 
installation procedure and optional standalone 
features for all four accounting modules. The 
few version, priced at $250 per module, is 
available to registered users for $50 per module 
‘antil Pebraary 4 and S75 per modute thereafter. 
Great American Software, Amherst, N.H.; 
(800) 528-5015, (603) 889-5410. 
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yew! Introducing Turbo C 15— 
the best optimizing compiler 
gets even better! 


The professional 
optimizing compiler 
for less than $100 

Turbo C° is a techni- 
cally superior produc- 
tion-quality compiler. 
(Borland’s equation sol- 
ver, Eureka”, is written in 
Turbo C.) And our Turbo 
C 1.5 offers a new library 
of the highest presenta- 
tion-quality graphics in 
the industry—the kind 
you'll see in Quattro” 
our new professional 
spreadsheet. 

And spectacular graph- 
ics are just part of the 
brand-new features. 
Turbo C 1.5 enhance- 
ments also include: 

* A professional-quality 
graphics library of over 

70 functions 
¢ A librarian that allows you 

to build your own object 

module libraries 

© Context-sensitive help for 
the language and the 
library routines 


support 


IMTERNA 





¢ Text/video functions, 
including windows 


¢ 43- and 50-line mode 
¢ VGA, CGA, EGA, Hercules, 


and IBM 8514 support 
¢ File search utility (GREP) 


> 


zy 


Actual photograph of Turbo C graphics displayed on IBM 8514 screen” 


* Sampie graphics 
applications 

¢ More than 100 new 
functions 


For professional-quality C 
at an affordable price, no one 
else comes close to Turbo C. 
Because no one can deliver 
technical superiority like 
Borland. 
60-Day Money-back Guarantee** 


For the dealer nearest 
you or to order, call 


(800) 543-7543 


Teopn ai 


‘Minieneme system requirements: For the IBM PS/2™ and the JBM and Carpaq” fareies of personal computers and a# 100% compatioies. PC-DOS (MS-DOS®) 20 or later 384K. 


“Aatwork matalie courtesy af Geregrapivcs® Corporation 


"Customer sativacten « eur man concern, i iter 60 Gays of purchase ths product Joes nol perform m accerdance wih our clans, call our Customer sernce department and we wll arange a rohend 


(Aa Carpe RGR 34 Uatererts OF repeaned Fetemenes © Deri’ mieraebona, I ORs BIN BM prods! name 8H Haden 


© repeteres bacerartt @ ter tenpectre holders Canyys © O87 Boru mieepon, 


aE TSP 0 TO: aM Mere MEP SWE Mee Tera es a: ei Tene es ar Ca 


Just complete this coupon and mad it with payment belore June 30, 1968. Or, call us at (800) 543-7543 and be ready to give our operators your name, 


credit casd number, and the serial number on your Turbo C master disk. 


Turbo C 1.5 Upgrade Price $ 33.50 
CA and MA residents add sales tax 


and handling 
in US $5.00 (Outside US add $10) 
‘Total amount anctosed 
Must include your Turbo C seriai@_ 
Return thes coupon and the Turbo C RTL source code segistrabon form trom your Turbo 
© manual aiong with your payment by March 31, 1988 and recerve your Turbo € 1.5 
upgrade for tree’ (No phone orders please ) 
Turbo C 1.5 Runtime Library 
Source Code 
CA & MA residents add sales tax 
Price sncludes stepping to all US cities 
(Outside US agg $10) 
Total amount enclosed 


$ 


$ 150.00 


Please specify diskette site © 54° O 3%" 








Method of Payment’ «= VISA =O MC =O Check 6 Bank Draft 
Credit card expiration date U 
case LLL TSH Te i tT a Ott Wl a 
Name 
Ship Address 
City State 

Phone {__.} 


Mail coupon te: Tuo C t 5 Upgrade Depi., Borland international 
4585 Scotts Valley Orrve. Scotts Valley. CA 95066 
‘Tres offer -¢ Limited to one upgrade per valid product serial number Not good wih any ether efter trom 
Borland Ovisde US make paynerts by bank drat payable wi US dollars armen on a US dank 
CODs and purchesa orders wll nol be accested by Borland 
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Giyphix Font Managers: Fonts on the Fly 


BY EDWARD MENDELSON 


Givphix Font Manager, 
SWFTE International's $99.95 
font-generating program for La- 
serJets. has spawned a pair of 
$79.95 font managers for Mi- 
crosoft Word, Version 4.0, and 
WordPerfect, Version 4.2. 
Gilyphix fonts don’t hog your 
hard disk. When you're ready to 
print, the program generates the 
fonts in RAM and downloads 
them to the printer. The new 
Glyphix Font Mauager pro- 
grams act as a shell around the 
fonl-gencrating program. You 
choose the features of the fonts 
you want to generate, and the 
manager writes printer drivers 
for Word and WordPerfect that 


let you use the fonts withoul 
fuss. The new printer drivers 
can also include cartridge fonts 
and standard soft fonts. 


Now in Version 2.0, the ba- 


sic Glyphix font-gencrating 
package produces better-de- 
signed type than the original 





Gilyphix ford generators allow virtually unlimued variety within cach bas font stile 


Peabody: A Guide Through Turbo Pascal 


hit Left Shift-Ctrl. 

Peabody displays informa- 
tion in windows that pop up on- 
screen. A window can he 
**stuck"* to the screen and then 
remain visible when you hotkey 


BY JONATHAN MATZKIN 


You may recall a cartoon pooch 
named Mr. Peabody. who 
served as a guide for a little boy 
named Sherman as they traveled 
back in time. Peabody for Tur- 
bo Pascal, from Copia Interna- 
tional, is a memory-resident 
help utility that guides program- 
mers through the present, as 
they negotiate the intricacies of 
the Turbo compiler. 

Peabady can be run as a 
memory-resident pop-up, as a 
standalone program, or in tan- 
dem with an application that 
you specify. 

When you hotkey into Pea- 
body, it displays a table of con- 
tents of topics covered in the da- 
tabase. You can also use a so- 
called hyper key. which 
provides context-sensitive help 
on Turbo Pascal commands or 
topics. So if you need a quick 
definition of the reserved word 
var, you place the cursor on that 
word in your program code and 


to exit out of Peabody. 

The basic Peabody engine 
can be used with more than one 
reference database at once, and 
users ean add their own infor- 
mation to a database. 


version. Giyphix fonts actually 
look a bit better than the overrat- 
ed PostScript fonts, but they "re 
no match for the fonts generated 
by Bitstream’s Fontware or the 
bit-mapped fonts sold by Hew- 
lett-Packard. 

You can order Giyphix with 
the basic set of four font outlines 
that give you versions of Times 
Roman, Helvetica, Rockwell, 
and a scriptestyle font called 
Chancellor. 

List Price: Givphix Font Manager 
for Microsoft Word or WordPerfect, 
$79.95 each: Givphix Fo 
Generator (with four font outlines), 
$99.95. Requires: 64K RAM: one 
disk drive: LaserJet Plus, LaserJet 
li, or compatible printer, DOS 2.0 
or later. Not copy protected. 
SWETE Intemational Ltd., P.O. 
Box 5773, Wilmington. DE 1908; 
(800) 237-9383, (302) 733-0956. 
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List Price: Peabody for Turbo 
Pascal, $100. Requires: 256K 
RAM. Iwo disk drives, Turbo 
Pascal 3.0, DOS 2.1 orlater. Not 
copy protected. Copia International 
Lid., Wheaton, tL 60187; (312) 
665-9830, 
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Blankity Blank! Automates Your Merges 


BY MITT JONES 


Blankity Blank!, from Soft- 
stream Technologies, lets you 
design and attach a front-end 
data entry and data-handling 
system to just about any word 
processor. The package under- 
stands word processors’ merge 
codes, so it can channel your 
data to any merge document you 
create. 

What does it give you beyond 
your word processor's merge fea- 
ture? First, it allows you to de- 
sign one or more questionnaires 
that your personnel can use for 
easy data entry. You then design 


your form letters within your 
word processor as you normally 
would, with the exception that 
you must use field numbers that 
correspond to the correct field in 
the questionnaire. 

If intelligently designed, the 
resulting system gives you an 
automated merge system that a 
slow 4-year-old could use. 

But Blankity Blank! is not 
without its problems. You can 
create only black-and-white 
data entry screens and can place 
questions only along the left 
edge of the screen. You also 
don’t get much help in setting 
up the complex system that this 
product makes possible. 

All in all, Blankity Blank! 


PC MAGAZINE 8 fore (6, (988 


offers a unique approach to 
automated data entry and docu- 
ment merges. Though certainly 
not for everyone, the product 
will streamline the mechanics of 
document production in just 
about any office if it's used cor- 
rectly. 

List Price: Blankity Blank!, 
$99.50. Requires: 384K RAM, 
1wo disk drives (hard disk 
Fecommended), a supported word 
processor, DOS 2.0 or later. Not 
copy proiccied. Sofisiream 
Technologies Inc., 2740 

Holly wood Blvd., Hollywood, FL 
33020; (800) 888-9292, (305) 920- 
9292. 
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Paradox: the 


top-rated relational 


database manager in the world 












aradox® is once again 

the top-rated pro- 

gram, with the latest 
version scoring even higher 
than last year’s top score."’ 
(Software Digest’s 1987 
Ratings Report is an inde- 
pendent comparative ratings 
report for selecting IBM PC 
business software. Ratings 
Report tests were done by 
the prestigious National 
Software Testing Laboratory, 
Philadelphia, Pennsylvania.) 

The Ratings Report mes- 

sage is crystal clear: there 
is no better relational data- 
base manager than Paradox. 
NSTL tested 12 different 
programs and amongst other 
results, discovered that 
Paradox Is 3 times faster 
than dBASE® and 6 times 
faster than R:BASE®* on a 
two-file join with subtotals 
test.t 


PARADOX 


A Borland Company 
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Paradox combines Special Offer! 
ease Of use with We're making a Special 
power and Offer on all three versions 
sophistication of Paradox. Mail proof of 


purchase, dated between 
Sept. 15, 1987 and Dec. 15, 
1987 and your signed reg- 
istration form for any of 

the three, and we'll mail 
you a $100.00 rebate.** 
It’s that simple! 


Even if you're a beginner, 
Paradox is the only rela- 
tional database manager that 
you can take out of the box 
and begin using right away. 
Because Paradox employs 
state-of-the-art artificial 


intelligence technology, it «» Paradox 1.1, suggested 


does almost everything for retail, $495.00 
you——except take itself out» Paradox 2.0, suggested 
of the box. retail, $725.00 (each 
copy of Paradox 2.0 

&& Paradox 2.0 will do for supports one user on a 
the LAN what the spreadsheet network) 


did for the PC « Paradox Network Pack, 


David Schulman, suggested retail, $995.00 
Bendix Aerospace (each network pack 
supports up to 6 users on 
aes a network) 
60-Day Money-Back Guaranteett 


For a brochure 
or the dealer 
nearest you, call 


(800) 543-7543 
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..e ABOUT ANALYZING 
YOUR DATA. spreadsheet ite oo tin. Or 


maybe youre starting from scratch. But if you're serious 
about data analysis, you're ready for S! +" —a full 
software family that brings you eight high-powered ways 
to complete ol data analysis task. 
Enter it. SPSS Data Entry II” is a fully integrated data 
entry, cleaning and editing tool. 
Analyze it. The SPSSPC+ base package provides a 
powerful array of statistical and reporting procedures. 

Picture it. SPSS/PC+ Graph-in-the-Box™ featuring New 
England Software's Graph-in-the-Box” offers full color 
“snapshot” graphics. 

Examine it. SPSS/PC+ Advanced Statistics” lets you 
get more serious with your data. 

Predict it. SPSS/PC+ Trends”—our latest option—is the 
complete time series analysis/orecasting tool. 

Table it. SPSS/PC+ Tables” produces presentation- 
ready tables instantly. 


SPSS/PC+ 


Chart it. SPSS/PC+ Graphics” featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping” featuring MAP-MASTER™ 
creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, govemment and edu- 
Cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While specially tailored customer 
support is available through the VALUE PLUS” plan. And 
SPSS now offers a SPSSEC+ version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details, contact our Marketing 


Deranment. CALL 1/312/329-3316 





SPSS Inc. ¢ 444 North Michigan Avenue, Suite 3000 « Chicago, Illinois 60611 
In Europe: SPSS Europe BV. « PO. Box 115 = 4200 AC Gonnchem, The Netherlands « Telephone: + 31183036711 * TWX: 21019 
SPSSPC+ 16M PC/XT/ATs with hard disk. Contact SPSS Inc. for c SPSSPC+. SPSS Data Il, SPSS/PC- 

uns on compatibie microcomputers, + Entry It, ee nee oe 


Tables, Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. 
Microsoft Corporation. MAP-MASTER is a trademark of Ashton-Tate. Graph-in-the-Bax ss a trademark of New England Software, 


SPSS/PC+ Advanced Statistics, 
and Microsoft are trademarks of 


PLUS 1s a trademark 
. bree. © 1967, SPSS Inc. 
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Amazing Facts | 
“*His LaserWriter has given 
him 2,000 maintenance free 
pages (he hasn't eveo 
changed the printer’s rib- 
bon).”’ 

—Moneywise Maga- 
zioe, repotted in Torooto 
Sun, November 6, 1987 


Amazing Facts Il 


“*[Tandy chairman Joho} 
Roach said sales of the com- 
pany’s oew personal com- 
puter based on the advanced 
intel 80386 microchip were 
exceeding supply.”* 

—Reuters story, Novem- 
ber 12, 1987 


Amazing Facts Ill 
“*NORCROSS, Ga.—Data- 
vue Corp. has opted to in- 
clude a microprocessor in 
the hard-disk model of its 
Snap 1+1 lap-top, allowing 
the machine to run twice as 
fae... 

—PC Week, October 6, 
1987 


Amazing Facts IV 
‘(The Diconix 150-P porta- 
ble printer:} so small and 
light; runs on rechargeable 
batteries or electricity." 
—Ad by Print360, 
Smithtown, N.Y. 


Amazing Facts V 
**This [Miniscribe 3650 
40MB hard) drive provides 
a blazing 61 ms access 
time—one of the fastest io 
the industry.’”” 

—PC Source ad 


Amazing Facts VI 
“*IBM also announced a new 
Model 80 with a 80386 pro- 
cessor that runs at 16 or 20 
Mhz depending on disk 
size.”" 

—Clark’s Comments, 
November 1987 (Atlanta, 
Ga., consultant's news- 
letter) 


tie, 


Especially not the Models 25 and 30. 
(Deseret (Utah) News. 
August 11-12, 1987.) 


For Power Users 
“Exchanging Data Between 
Lotus 1-2-3, dBase II] and other 
Word Processing Programs.”’ 

—Title of course offered by 
Data-Tech Institute, Clifton, 
NJ. 


Black-jacketed disks, colared disks, and 
naw cheesecake disks: RSH Compu-Pak 
markets Swimsuit Diskettes, $19.95 per 
case, with the slogan "We satisfy your 
drive.”’ RSt president Barry KuKes 
(which 1s spelled that way so ts doesn’t 
sound like Kooks, he says) says he has 
gotten complaints both from NOW. 
which finds the disks sexist, and from 
men. wha say the swimsuits are not re- 
vealing enough. (RSUCompu-Pak, 7314 
N. Lawndale Ave., Skokie, IL 60076; 
(800) 634-8650.) 


edited by Bill How. 


SE Te ee ene ee 


It’s a Large Window 


“*For example, another member 
of the San Francisco users group 
continually runs an electronic 
blackboard in a background 
window while working on an 
application in the active win- 
dow...” 

—ComputerWorld, August 
12, 1987 


Revisionist History 
“Big Blue, which started the 
computer industry in 

1981, took a look ioto the future 
and didn't like what it saw,” 

—Houston Chronicle, No- 
vember 6, 1987, explaining 
1BM’s decision to introduce the 
PS/2 line 


DOMINO’S PIZZA: 


Pizza, the breakfast of champian computer programmers. And now Domino's Pizza is 


marketing an eXtra Thick version 





“Thank goodness you're here! fm having trouble adjusting the laser printer."* 


Heard or seen anything offbeat, unusual, or just plain dumb about the computer indus- 
try? Send your offerings ta Communiqués, PC Magazine, One Park Avenue, New York, 
N.Y. 10016, or MCI Mail 157-9301 . Please print your name legibly; include the name, 
city, and publication date of any newspaper clipping; and include vour T-shirt size. 
Contributors receive $50 and a PC Magazine T-shirt. in case af duplwate entries, the 
earliest postmark prevails. Sorry, but entries can't be acknowledged. 

Winners this issue: Victor Volkman (Domino's XT), William Rackliffe (new 
IBMs), R. Grainger (LaserWriter ribbon), Steve Chandler (Tandy 4000), Bil Steele 
(Snap microprocessor), Hugh Rumsey (Diconix 150), Ronald LeClaire (blazing fast 
drive), D. C. Smith {Model 80 speed), Steven Spinella (data exchange). Steve Lasich 
(electronic blackboard), Tom Newman (IBM started the PC industry). 
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9/18 MHz Zero Wait State 
21 MHz Throughput 


@ Intel 32 Bit 80386 CPU (18 MHz), 9/18 MHz software (keyboard) 
switchable clock 

Norton SI: 21 (Processor Speed) 

200 watt P/S, 110/220V selectable 

CMOS memory, 16 channel Interrupt. 7 DMA channels 

512K Interleaved 32 bit RAM on board 

RAM can be expanded to 16 MB of 32 bit high speed interleaved 
memory 

© 2-32 bit. 4-16 bit & 2-8 bit expansion slots 

w Supports 80387 math co-processor 

w (Phoenix BIOS optional) Award BIOS 

w High capacity floppy contoller card 

@ 1.2 MB floppy drive 

@ Serial port (Com 1), optional 2nd serial port (Com 2). parallel 
port & (optional) game port 

Hardware Reset and Turbo L.E.D. 

Clock/calendar with battery backup 

Enhanced keyboard (101 keys) 

Complete documentation included 

High quality, sc duty packaging 


6 16 MHz es Wait State 
19 MHz Throughput 
Same configuration as In System 386-18 except, 


@ Intel 32 Bit 80386 CPU (16 MHz). 6/16 MHz software (keyboard) 
switchable clock. 
@ Norton Si: 18.7 (Processor Speed) 


St e. rd? [ofc 40/9 


Ade 
. 


Same configuration as in — 386-16/1 except includes socket for 80287 
math coprocessor. 


Stanford 286-12 [rs $999 
6/12 MHz 
Same configuration as in System 286-16/1 except, 


= 80286-10 CPU, 6/12 MHz Switchable. 
= 512KB 100 Nano Seconds, 0 wait state DRAM, Installed 


SOFTWARE COMPATIBILITY OS/2, PCDOS, MSDOS, Xenix, Novell Network. BASE. Lotus, AutoCad and Symphony. ALL TRADEMARKS ARE COPYRIGHTED BY THEIR RESPECTIVE OWNERS. 


10/16 MHz Zero Wait State 

16 MHz Throughput 

Same configuration as in System 386-18 except, 

w Compact size AT main board 

@ Inte] 80286-12 CPU. 10/16 MHz software (keyboard) switchable 
clock 

w Award BIOS, Norton SI: 15.9 

@ 1024KB (one megabyte) 80 Nano Seconds, O wait state ORAM, 
installed 

@ Selectable between zero wait state (10/16 
state (8/12 MHz) 


10/12 MHz Zero Wait State 

16 MHz Throughput 

Same configuration as in System 386-18 except, 

@ Compact size AT main board 

@ Intel 80286-12 CPU. 10/16 MHz software (keyboard) switchable 
Clock 

@ Award BIOS, Norton SI: 15.3 

@ 102AKB (one megabyte) 80 Nano Seconds, O wait state ORAM, 
installed 


6/10 MHz 

Same configuration as in System 286-16/1 except, 
@ Regular size AT main board & chassis 

@ 640K (120 N/S) ORAM on board 

@ Phoenix BIOS 


@ AT/XT style keyboard 
@ Hard disk and floppy controller card 
a “ites linge > ports are optional 


MHz) or one wait 
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Monochrome Monitor and Monochrome Graphics Printer Card 


ed Nick MianoaranhicSyctem %°124 
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w/Thompson E.G.A. Monitor and E.G.A. Card 
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STANFORD 
SYSTEMS 





GUARANTEE COMPATIBILITY* 


Compare Us For Quality, Price & Performance 


EEMS MEMORY CARDS 
ENHANCED VERSION 


EEMS RAM Card For AT [77 $759° 
16-bit 2 MB extended or expanded memory per card and up to 4 cards per 

PC/AT. Software supported: DESQVIEW, Framework, Symphony and Lotus 
1-2-3, plus others. Supports speeds of 10 MHz on PC AT. Board comes with O.K. 


EEMS RAM Card For XT or AT $129” 


EEMS RAM Card For 386 System $239 
32-bit 2 MB extended memory card for the 386 AT system board 


NETWORKING 2 
Xenix Muiti-Terminai Card GE $599 


®@ Microprocessor-based Intelligent terminal controller. Z-80B CPU 

@ 16 KB dual port RAM, 8 KB local RAM 

@ 6 asynchronous serial channels 

= Compatible with any Xenix-supported terminal/device 

® Includes drivers for (Santa Cruz) SCO Xenix V2.2 and Microsoft Xenix V2. 


Stanford Inteiiigent is $499 


Net-II Card 

Ether Net/Cheaper Net specification. 80186 processor & 82586 LAN co- 
processor on board. Protoco!: CSMA/CD, iBM NET BIOS compatible. Data 
transfer rate: 10 MB/S. Network software compatibility: PC-NET, MS-NET, 
Novell's Advanced Netware. 


Stanford 4.77/10 [nn S499 
@ 4.77/10 MHz, software switchable M/B 

@ Phoenix BIOS. Norton Si: 3.3 

@ 640K 120 N/S DRAM on board 

@ 360K floppy drive & controller 

@ ATI/XT style keyboard 

@ AT Jr. case, XT size with AT features 


Stanford 4.77/8 Zs $3.99 


Same configurataion as 4.77/10 MHz XT, except, 


@ XT slide case 
@ 256K 150 N/S DRAM. Norton Si: 1.7 


if Stanford Systems prove incompatible, return the system with original 
Published version of the software mentioned within 30 days of Invoice date. 
We will replace with a compatible system or at our option refund purchase price. 





@ Same day Shipping in Most Cases. 

@ High Tech Integration on our Premises in San Jose, California. 
@ 48-Hour Burn-in Testing. 

@ One Year Limited Warranty on all Stanford Systems. 

@ Free One Year Technical Support on all Stanford Systems. 
@ Free UPS ground shipping within continental U.S.A. 

@ Free credit card usage. 


Call Us For Volume Discounts/Reseller/Dealer Discounts, 
Corporate, government & university P.0.s are welcome. C.0.D. 
Certified Funds, Visa, Master Card, American Express Accepted. 
Leasing available at very attractive rates. 





TO ORDER CALL: 

1-(800) 248-4786 

In California: (408) 435-1515 
Tech Support: (408) 435-2626 

FAX (International Sales): (408) 435-8424 


Hours: Mon-Fri 8:00 am - 5:30 pm P.S.T. 
Sat: 10:00 am — 2:00 pm PS.T. 


COMPUTERS 
Manufacturers 
of 
Stanford 
Systems 


1887 O'Toole Avenue, C 108, San Jose, CA 95131 
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% 4 We liked UNlock MasterKey, 





@ COPY PROTECTION 
RUN YOUR PROGRAM ON ANY HARD DISK 
UNLock MasterKey Removes 
Copy Protection from 

140 PC Programs 


The new UNlock MasterKey 
“copying” disk by TranSec and 
best selling UNlock Albums A+ 
and D+ allow you to quickly and 
easily make unprotected DOS 
backup copies of more than 140 
popular original PC programs. | 

Your original disk is un- 
changed and the unprotected 
backup copies perform exactly 
the same as the original, as do 
copies of these copies. 

UNlock copies run on any 
hard disk, including Bernoulli 
Boxes. No original key disk is 
required in Drive A. You can also 
run on a RAM disk and conven- 
iently copy DOS 5 1/4” programs 
to 3 1/2” diskettes. 
























B+ and D+...and more than an 
additional] 100 programs. it is in- 
tended for the user who wants 
the best and most comprehen- 
sive copy-busting program 
available. 

MasterKey has the ability to 
break more than 140 specific 
menu listed programs. In addi- 
tion you can take protection off 
programs not listed in the 
menus by using generic routines 
for the PROlok, SUPERIok and 
EVERlock protected programs. 

With UNlock MasterKey an 
analyser will tell you if the disk 
is protected by either PROlok or 
SUPERIok, so that you can sim- 
ply apply the proper UNlock lib- 
erating routine. Even many pro- 
grams using hardware protec- 
tion schemes can be unlocked. 

While other copiers will make 
| copies of some programs, only 
UNlock removes copy protection. 
Backups don't require tedious 
uninstalls, and reorganizing 
your bard disk does't result in 
your software calling you a thief! 
To order call 1-800-423-0772. 


° 
Take protection off 
programs not listed by 
using generic routines. 


New UNlock MasterKey is 
TranSec's most comprehensive 
copy protection removal pro- | 
gram. It unlocks all the pro- | 
grams in TranSec's Albums A+, 

$159.95 


UNLocK MasterKey 0 «neon Syren 
MasterKey untocks the programs In Albums “A” Plus end "D” Plus and those below: 


Aldergrat (2.2) + Autocad Etn & Win (2.5x) -Bancetar « Basic-2C Runtime Package {2.00.04 
& 12/12/86) « Balance of Power ‘85 » Cadkay (2.11.01, 3.01) » Cadvance (1.10, 1.20. 1.30) 
+ Computer Aided Planning (CAP) 12/15/86 - Cadvance DXF Translator » CAP (3.00) + 
Chessmaster 2000 (86) « Courtracting System (2'2)- CP2A (5.8)» DAM Busters (86) «Data 
Highway Diagnostics (1.3) - Datebase Manager Il (2.0, 2.02) » Diagram Master (5.1) « 
Diagraph (3.3, 3.4.1, 3.5) » Discovery Litigation Support (2.3, 2.36, 3.0) « Disk Optimizer 
{1.4, 1.5) « Erunacad (1'108) « Eseriblen (2, 2.0A) « Financial Analysis for Farmers (6.0) « 
Financiel Profties (1.5, 2.2, 2.3) Fund Master-TC (3.5)>GSS Arab World (1.36A)-Hermony 
{2.35, 3.00) + IBM Drawing Assistant (1.0) + 1BM Graphing Assistant (1.0, 2.0) - IBM 
Planning Assistant (1.0) « (CSI Interactive !Q Program (1.11) « Insearch (1.02) + insmark 
{4.03E) + Interceptor IV (1.0A,1.08) « Intercom 102 (2.30S,4.14) « Kamptgruppe (85) 
Maintenance System (4.00) « Magnatype (1.4) « Mapmaster (6.0) - Mean 18 Golf 
(86 )+ Minitat (5.1.1) « Multilingual Scholar (2.9) » Muttifingual Seribe (2.9) « Paradox (1.0) 
+ PBS (1.0) + PC Emulator (1.03) - Petrocalc (85) * PCATE (3.3n-4)+ PC FOCUS (1.5, 2.0, 4.5) 
+ PC information System (9.21) + PCLINK (1.0) » Pts:Access ('4, C) « Pts:Flie (Tandy B,C) 
+ Pfs:Graph (Tandy, B) + Pfs:Ptan (Tandy, B, C, 2.00)» Pts:Report (Tandy, 1.00, 1.00.00, B, 
C) + Pts:Write (Tandy, 1.00, 1.01, C, 2.00) » Picture Perfect (3.3, 3.5) « PLC-2 Ladder 
Logistics (2/11/87) + Phuto (84) + Print Master {1.1P) + Print Shop (Early ‘85, Late °85, '86) « 
Pro-Cite (1.2) Quicken ('84) - Real CICS (1.10) » Real Estate Appraisal System (87) « 
Redboerd - Residential Appraise! Processor (A8C) - Screenio for Cobol (2.0) « Sidekick 
(1.568) « Sketch Processor (SSK) « SMARTWORK (1.0 1.8-10, 1.1, 1.2.3.7)» Softbo! 
Runtime System (2.11 ) (11) + Softbridge Financial Planner (2.1) - Spectra Business 
Systems (3.01) - Spotlight (1.0) « SPSS Statistics for the (BM PC (1.1) - Star Trek: The 
Kobeyashi Alternative - Superpage - Ststat (2) « Tango PCB Layout System (3.03, 3.04) 
«Tango Route (1.10)+ Techsontx Digitizer (2.6M) «Taylor Allen Bradiey Programmer (6.19) 
+T-Bond Trading System (84) - Tencore Authoring Sustem (3.00 Beta) « Toatex (1.5): Type 
1 (Broderbund) (87) « Universal Life Pers. Prop. System (6.4N) - Versatile Report System 
{2.31)+ Video Store Manager (86) - What's Best (1.1) Westinghouse Numa Logic {2.1,3.0) 
« GENERIC PROLok Unlocker - GENERIC PROLoik Classic + GENERIC SUPERLok 
Unlocker - GENERIC HardDisk SUPERLok - GENERIC EVERLOCK Untocker 























Utiock ia avaliable for IBM PC, XT, AT and competibies with st least 256K and DOS 2.1. 



























from TranSec Systems, because 
it doesn’t copy software, 
It removes copy protection 
and that's what we want. 
We also liked the speed at which 
| it removed the copy protection and 
the informative documentation 
that accompanied the package. 
UNlock MasterKey is simply the 
most elegant of those we tested and 


is well worth its $159.95 price. 


UNlock MasterKey 
EDITOR'S CHOICE 
EDITOR'S| NOVEMBER 24, 1987 
CHOICE 

JANUARY 12,1988 « PC MAGAZINE 


BEST OF 1987 AWARD 
UNlock MasterKey 


For 1987 PC Magazine's authors and editors chose the moat PC 
significant t contributions and most favored products of the 
They called UNlock MasterKey unlocking tools the 
Ultimate equalizer for removing capy protection. 
eee 
Guaranteed to work only with listed programs: 


UNtock $49.95* UNtock- $79.95* 
Album "A" Plus Album "D" Plus 


ar wean { prt 20,201) 
jstani (1.0.2.0) 

IBM Fang hesltara (10,20) 

Reporting Assistant (1.0, 2.0) 

Graphwriter (4.3, 4.3.1) 

Rella Cobol (12,20) 

MultiLink Advanced (3 02,3 

GBASE ili & dBASE lil PLUS (10) 

Framework | and Il (1.0) 


















GBASE Ili & dBASE Ili Plus (1 0) 
Framework | & Hl (1.0) 

(thru winter “85) 
Fastback (5.3) 
Chartmaster (6.1, 6.2) 







(51) 
Dollars & Sense (2.0) 
Microsoft Word (1.15, 2.0, 2.01) 
Lotus 1-2-3 ct by 2.0,2.01) 









Chartmaster (6.1.82) Symphony (1.1 
master (5.03, § 05, 5.1) Lotus 1-2-3 ort Writer (1.0) 
Fe canie | ee ety 
Te r(1.10) (1.10) 
ThinkTank (2.0.21) MngYour Money (A) 
Dol ThinkTank (20,2 1) 





“Add $4 00 ship/handling. Foreign orders $10.00 


CHOICE OF THE CRITICS! More than 40,000 

At] “UNIock has two je ! 
: santas t Copies Sold 
pave ta TRANSEC 
pertormed }, 88 did Copies of these 
copies.” Chnstopher a a 
BYTE Wieck. tamenu-riven emer UNLOCK 
posed wan poly bt tots 23, mi, iis ORDER TODAY TOLL FREE: 
OE Sarapaeers rome betel 


. 
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Ad software product names and bacernarhs are she scis property of their respective cemers. 


SHOW AND TELL 





Introducing The Complete Personal Communications™ family: hand scanner, fax and personal voice mail for your PC. 





= 
B 
= SCAN IT 


es paw 

how and tell. They 

were the first 

communications skills 
you used. Isn’t it time to get 
more from your personal 
computer than word 
processing, spreadsheets and 
databases? Now you can put 
on a SHOW with The 
Complete Hand Scanner™ 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into 
popular graphics programs. The 
Soft Stationery™ program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan a 2!4 inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insert it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 
even . 


head ase machine in the world. And you 


For only $499 you can forget 
the dedicated phone line and 
long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 

With CGA, EGA or 
Hercules-compatible graphics, 
you can instantly view 
incoming faxes on your PC’s 
screen. Then save them to disk 
or print them on most dot- 
matrix or laser printers. 

Create faxes with your 
favorite word processor and 
computer graphics program. 
Send them to any Group HI fax 














can scan in your signature with 
The Complete Hand Scanner. 

Background CFAX™ 
software is always ready to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 





transmission to 
distribution lists all over 
the world. And CFAX is 
so smart, it can share 
the same phone line 
when you... 


SMARTEST 
ANSWERING 
-MACHINE 


The SHOW wouldn't be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine™ 
(CAM™) personal voice 
| mail system. 

Why irritate 
people by making 
them talk to a dumb 
answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 
computer will transfer them to 
another extension or track you 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you're 
doing on your PC. And the 
business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards, you can tum 
a dedicated PC into your most 
dedicated employee. 






Now you can 
have voice 


Use our new ProCAM™ 
development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC 10 show and 
tell, call (800)634-5558 for the 
name of the dealer nearest you.* 


me 7 /-IECOMPLETEPC 


on 





More from your personal computer 


521 Cottonwood Drive @ Milpitas, California 95035 
(800)634-5558 @ (408)434-0145 @ FAX (408)434-1048 


*The Complete PC are available at Computer Stores and other quailty 
resellers. To order by phone, call R + R Direct at (800)654-7587. 


Copyright © 1987 by The Complete PC, Inc The Complete PC, Complete Persona] Communications, CPC, The Complete FAX, CFAX, The Complete Hand Scanner, Soft Stationery, The Complete Answenng 
Machine, CAM and ProCAM are trademarks of The Complete PC. The other companies mentioned own numerous registered trademarks, TRBA 
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Perfect matches to DEC user needs. Hip. Hip. And Hooray. 


One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
USS it's important to match specific user needs with specific product attributes. 
We have. 

Smarferm?® 240 features exact four-color emulation of a DEC® VT241 terminal. 
Along with delivering full-screen ReGIS® and Tektronix® 4010/4014 graphics, 
Smarflerm 240 offers precise VT220, VT102, VT100, and VT52 text emulation. 

For non-graphics applications, Smarflerm® 220 duplicates virtually every 
Smarlerm 240 text, communication, and ease-of-use feature. Three error-free file 
transfer protocols, including Kermit and Xmodem, are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems, printers, 
as well as host mainframes. 

As Smaffterm 240 and 220 focus on graphics and text, new SmartMOVE® makes 
PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
auto redial, and background file transfer features make this VT100 emulator a loud 
and clearchoice for advanced communications requirements. 

Graphics, text, and communications. If you're looking for a perfect fit, seek the 
software sized and priced to match your needs. Persoft has it. Period. 


ee eS 
Visit your dealer, phone us at 
608-273-6000, or use inquiry code 365. 


© 1967 Person Inc All nghts reserved Persok Smafierm and SmanMOVE are registered trademarks of Peradt Inc DEC VT and 
REGIS are trademarks of Digital Equipment Corporation Tektronix is a reg:stered trademark of Tektronix Inc 








& BILL MACHRONE 


VIEWPOINTS 


SERVING 
THE SCIENTIST 


Scientists and engineers really do use PCs differently. How can PC Magazine help them 
better, and most important, what can we learn from them? 


very once in a while, some outside 
force breaks through the routine and 
demands your attention. I got just 


_ that sort of shake-up in the form of a letter 


from a reader, Bill Joyce. Bill is a scientist 
at AT&T Bell Labs, and he says, ‘*PC 
Magazine is the only periodical that I regu- 
larly read from cover to cover (it is much 
more interesting than the periodicals in my 
own field).”’ 

In his letter, Bill recognizes that PC 
Magazine is geared to business and profes- 
sional users of PCs. We aim for the gener- 
alists, not those who are interested only in 
dental office management packages and 
other highly vertical—and therefore high- 
ly routinized—applications. Scientists and 
engineers don’t do routinized things, any 
more than do product managers, market 
analysts, and magazine editors. 

Bill feels that this is fitting and just: 

“Although I would always welcome 
more articles for scientists, the main point 
of this letter is to suggest that you simply 
add a few more remarks about the con- 
cems of scientists and engineers in your 
normal articles.’” 


IN A SCIENTISTS SHOES That, of 
course, interests me, since engineers and 
scientists are close on the heels of DP/MIS 
people as the second-largest number of oc- 
cupation-specific readers. Anything I can 
do to help a quarter of our readers, I'll do. 
And besides, Bill's making it easy for me. 
He doesn’t want whole articles that would 
turn off everyone but an engineer. He just 
wants us to put ourselves in his shoes long 
enough to see how a product affects the 





plight of the engineer and scientist. 

Bill says: 

‘Almost everything I write includes 
some Greek letters and math symbols from 
the IBM high-character set. When I read a 
review of a word processing program, I 
wonder how easily the program maps 
those characters to the keyboard. My other 
big concern is over the difficulty of writing 
or editing a few built-up equations in text 
mode. (For heavy math, I still have word 
processing done for me, but I’m hoping to 
do even that on a PC with a laser printer 
soon.) I’m always particularly interested in 
new and better ways to get the rest of the 
Greek alphabet and some more math sym- 
bols, particularly if they will also appear 
on the screen. The most important thing 
that a review of PCs could do for someone 
like me is warn that those brands won't 
take the Hercules Graphics Plus Card (I 
managed to buy one that won’t).”’ 

This is an excellent point. As much as 











we keep hammering on how important a 
WYSIWYG display is for business users, 
it’s an infinitely more important consider- 
ation for scientists. After all, what's the 
point of technical publishing if you can’t 
preview and edit the very things that make 
your point? 

Which leads, of course, to output. Print- 
ers are still a bunch of maverick devices 
that staunchly defy your best attempts to 
get them to do what the manufacturer says 
they do. Referring to one article, Bill con- 
tinues: 

“The review says that the LQ-850 has 
the high characters, but does this mean it 
has them with every draft- and letter-quali- 
ty font and every emulation? Is there a dif- 
ference between the Greek letters in the 
two letter-quality fonts cited in the review? 
The review says there are optional font car- 
tridges. Are any designed for scientists? If 
so, do they make sense? (A cartridge that 
adds symbols but throws out the alphabet 


| is not very helpful. And one that changes 


the keyboard mapping of any retained 
IBM characters and symbols is not much 
better.)’"’ 

Good questions all. And a challenge to 
us to ferret out the answers as we look at 
printers in future issues. The greater chal- 
lenge, though, is to convey that much in- 
formation succinctly and comprehensib- 
ly—for each of a hundred printers. We'll 
find a way. 


INTERESTS IN COMMON Advanced 
features need not be interesting only to sci- 
entists, either. For example, subscripts and 
superscripts are the way we indicate pow- 


PC MAGAZINE ® FEBRUARY 16, 1988 








Itustration: Darryl Ligasan 








10MHz 


Complete System 

with (2) 360K Drives 

& Monographic Monitor 
Assembled & Tested 
With MSDOs 3.3 

Add $69.95 


10/4.77 MHz 8088-1CPU 


640K RAM 

150W Power Supply 
1 (1) Serial Port 

(1) Parallel Port 


Herculas Compatible 

Video Cerd (720 x 348) 

Quellty Hi-Raaolution Amber Monitor w/Tilt & Swivel 
Mono System w/20MB Seagate HD... 98 
Mono System w/30MB Miniscribe HD. 


| Base Unit w/o Monitor or Video Card .. 
*Single 360K Floppy Drive 


@ (1) Game Port 

@ Clock Calendar 
w/Battery Backup 

@ 101 Key Enhanced 
“AT” Touch & Click 
Style Keyboard 





Option Upgrades for XT10 & AT12: 
Hercules to CGA with CGA Card and RGB Monitor Add ....ccccesssseseereereee $170.00 


CompleteSystem 

with 1.2MB Dave 

& Monographic Monitor 
Assembled & Tested 
With MSDOS 3.3 

Add $69.95 


80286 12/6 MHz (Keyboard 
Switchable) 11.7 Norton S.1. Rating 
m 640K of RAM on 1MB Motherboard 


200W Power Supply 





Ports: (1) Serial ,(1) Parallel, (1) Game 
Dual Floppy/Dual Hard Drive Controller 


(8) Expansion Slots 


101 Enhanced “AT” Touch & Click 


Style Keyboard 


Clock Calendar w/Battery Backup 
Herculea Competible Vidao Card 
(720 x 348) w/Paraliel Port (2nd) 


Quality Hi-Reaolution Amber Monitor 


w/Tilt & Swivel 


Mono System w/40MB 
Miniscribe HD #3650 


PTTTTTITiTiTre ey 


Mono System w/40MB 


Seagate HD #251 


POTTTTTTTTT TTT yyy 


Base Unit w/o Monitor 
or Video Card 


Hercules to EGA with EGA Card (operates in CGA, MDA, or 


HGA modes)and Packard Bell EGA Monitor Add .....c..000 


30 DAY SATISFACTION GUAR 
Your complete satisfaction is our top ay “Ai 
Swen system may be returned within 30 deys from 
the date of shipment for e full retund. * 

i= q FOR YOUR PROTECTION WE GO THE 


L XTRA YEAR A tuli 1 year werren' 
with a 2nd year SEW (Swen Extended Werrenty) 
evailable. Call or write for details. 


ahs FAST DELIVERY... We ship within 24 hours.' 


Meed TECHNICAL SUPPORT Our suppor staff is on 
call 9-5 Mon-Fri to answer ell of your questions and 
make sure that you get the most from your systems. 


YOUR COMPUTER INVESTMENT 
1S HASSLE FREE!!! 


OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST T TIME 


, TUSSEY COMPUTER PRODUCTS 








e1eee $399.00 





L Retum 
@ RAC {Retum 
bear Castors Systems May Take Longer. 


faphics half card {720 x 348) 
Hee les Compatible w/parellel port ........ $69.95 | 
Color half card Ta x 200) 
CGA Compatible .....recececsessescsessernerensserses $69.95 
Monographics, Rao Compatible, 
2 Floppy Controller, Parallel, Serial, Gameport, 


Ciock & Celender w/Bettery ‘Backup aoocee $119! 3} 
Seme board a8 above,except with CGA 
GQUIDUT WIS TURG | Soorcccecancssteserstccccsssecesscase 


.. $109, 95 





* hems retumed must be as-new, without modificaton or 


id 
ization Code} on the shipping 





AMERICAN 

Design CAD 3.0 sssenen $189.00 
ANSA 

Paradox (1.1) 1. $348.00 
Paradox (2.0) .csreimeee $459.00 








ASHTON-TATE 

O Base Ills career $389.00 
FrameWork tl. ron-----! $399.00 
Mutomate Advantage il ... $299.95. 
Rapiciile soem $244.00 
BOEING 

Boeing Calc $209.00 
Bowing Graph ..rsrmerrssers- $189.00 





Refiex Workshop ........ $44.95 | 
| Sidekick(unprotected) ....$54.95 
} Traveling Sidekick Bundie$79.95 





Turbo Gameworks ~.....+-$44.95 
Turbo Graphix Toolbox ...839.95 


Turbo Database Toolbox $44.95 
Turbo Jumbo Pack... 





$ 
| Turbo Prolog Toolbox $62.95 
I TUrb0 TUROF —.nnenesnnseeenees $27.95 


yPC LAPTOP COMPUTERS: 


| 181 ........$1,595.00 | 
| 183 ......$2,395.00 


NEC | 
| Multispeed.$CALL | 








NP-10.....--seosersennrvenscononeee $194,905 
INX-1000 nso ssnnenn sane SCALL 





P.O BOX 1006 
STATE COLLEGE. PA 16804 














SE 


BRODERBUND 

Graphics Library Disks .....$24.95 
Pant Shop ereacenes $99.95 
Pnnt Shop Companion ......$32.00 
Toy Shop $42.95 
CENTRAL POINT 

‘COPY NPC 


Option Bard sesesscssererunenee $70.95 
PC Tools severe $2700 
CHANG LABS 

Rags To Aicheo ............$289-00 
DAC SOFTWARE 

Dac Easy Accounting -.<.--$69.95, 
Dac Easy Acct. Tutor .......$19.85 
Dac Easy Payroll, ~..-.--. $39.95 









































Dac Easy Payroll Tutor .....$24.95 
DAYBREAK 
Silk, $09.95 
FIFTH GENERATION 
Fastback $89. 
FUNK 
Sideways $37.95 
GENERIC SOFTWARE 
Generic CADD 3D $69.95 
Generic CADD w/Dot Piot.$89.95 
LIFETREE 
‘Volks Writer Itt $157.00 
Words & Figura $137.00 
LIVING VIDEOTEXT 
Ready! $52.95 
Think Tank... $27.95 
LOTUS 
123 sacorrerorrssierecaareveessseseee $307 DO 
Freelance Pius ....—-- $369.00 
HAL .1.-ncosscon seoncersscsernrsrseese 119.00 
a $337.00 
$439.00 





— PC HARI 


| @MiniScribe 





¥ 30MB AT Hard Cord ..cssccees. 


SY Seagate 
$T-225 20MB w/cont.(65 ms 
ST-238 30MB w/cont.(65 ms; 
S$T-251 40MB wicont.(42 ma) 











File Card 30 wsscsse.cesssess senses 









CHAM 3 0 sseseenenseenees $269.00 
4 Fortran... 


MS-DOS & GW Basic...$CALL 


SOFTWARE =<! 


bce Your Monsy:..8118.95. 
MERIDIAN TECHNOLOGY 


i _ ~ 










| Bookshelf wCO ROM...SCALL 
I C Compiler...... $249.00 





| Flight Simulator......eo--$92.95 
| $267.00 
| Macro Assembler..........$87.00 





Mouse $109.00 
POSCAY cecnsnsrsannenseee$167-00 
PC WOPKS esecessereune$CALL 
PHOJOCE serneneesnereners $329.00 








WINGOWB/IBE -0022-s10e $149.00 





30MB XT Drive wicont.(65 ms) .....$339.00 
30MB Hard Card (65 M5) sssscevreneone $429. 





40MB AT Drive (65 Ms) cccsssoscsecsees $359.00 


| 


ST-4038 3OMB (45 MS) «.reccescecares $549. 


WESTERN DOIGITAL 
FiO COrd 20...neccscssersessrssesersesseseses $399.00 





AT FD/HD Controtter sssccssrssseseeses $159.00 | 








Word Version 4.0........$299.00 








MICROSTUFF 


Crosstalk XVI wees $94.00 


NORTON PRODUCTS 
Norton Commander .........$39.95 
Norton Utilities ............-...$49.95 


Norton Advanced Ublities .$84.00 











we 


seeeese $289.00 
seseeeee $959.00 
svseeee $439.00 

.00 









$479.00 | 





anne 









PC ADD ON BOARDS 


AST 

Advantage(12Bk) ..oes.-.$319.00 
Rampage AT ...-.-..-.$419.00 
Rampage PC 
6 Pak+(64k). ... 
VO Mini Il 


ATI 
Graphic Solution eisai $169.00 
EGA Wonder. $274.00 


BOCA RESEARCH 
CALL FOR PRICING ON VIDEO 
CARDS AND BOCARAMS 














HERCULES, 
Graptucs Plus $179.00 
tn-Color Card ..................$299.00 


Other Hercules boerds In stock... 
Calt for prica 


INTEL 

AboveSoerd PC ....5_.-$219.00 
AdoveBoard PSVXT .........$259.00 
ROO VEBOA NS AT octets $909.00 


TELEX: 620 37782 (TUSSEY UD) 


CALL TOLL FREE | -800-468-9044 





SWAN RAM CARDS 


Aboveboard tote Carcn 
Inciude Software Utllitios Disk 


XT RAM CARD w/0K..$99.95 
wi512K 120 ng RAM.......$189.95 
wiIMB 120 ns RAM .......$239.95 
w/2MB 120 ns RAM .......$374.95 

AT RAM CARD wi0K $119.95 
w/512K 120 ns RAM......$189.95 
wiIMB 120 ns RAM ......$259.95 
wi2MB 120 ns RAM..,....$369.35 





As ISE NEW Low pmces | | 

Autaswitch 350 .. $149.00 | 
L Autoawitch 489 .. 
ZUCKER _ 
CGA mere a $89.95 
Monochrome Graphics .....$94.95 
Mamory Expansion .s0.SCALL 














CALLFOR: 
EES arma] [CURTIS BEE] | 


FAX: 5 814-237-4450 














OMNIS 
Quanz SCALL 
PAPERBACK SOFTWARE 
Executive Fil@ —.-reeene.$29.95 
ExOcutive WItet -...cosees- $39.95 
VP Graphics. $75.95 
VP Expert $79.95 
VP- IMIG .-n-ssssssrstrsnresconeeeserea 59-00 
VP PISANOL -.esscoreresareccerere $62.95, 
VP Plannar Plus $99.95 
PERSONICS CORP 

Notes 7, 





| SOFTWARE PUBLISHING 
First Publisher 64.95, 


Professional Write .....$109.00 





SPRINGBOARD 

Newsr00m PPO -sessserniscrs $69.95, 
Cup Art... ~-$CALL 
SYMANTEC 

OBA woe. vrervenrereres $219.00 
TURNER HALL 

Note ht Plus wewvaecsss $57 OO 
SOZ PIS .—oreererrnimnrnn SCALL 
UNISON WORLD 
Newsmasier..... 
WORD PERFECT 
Wordperfect 
Executive 














$207.00 
orsscanse $127 00 


SCALL 











XEROX 
Ventura PUDIGROS 20:2 $458.00 


om HARDWARE x! 


DRIVES 
Swan Technologies 


TAPE DAIVE BACKUPS: va warranty 
40MB XT Tepe (Internal).......$339.00 


40MB XT Tepe (Extema)......$459.00 
40MB AT Tepe (internal)....... $359.00 
40MB AT Tape (Extemai).....$479.00 


MAGNAVOX 
7613 TTL (Gr@OM) srasssscersrsesseess $89.00 | 
7623 TTL (Abe?) ..1..-<nreseseee $89.00 
BS15 RGB ...cccsssscsssesvocecsessenses $289.00 
BOBS EGA ..cccorscsecsssseseesscussneee $319.00 








TTL Monochrome 

Amdek 410A Ambor, 

Green,or WIS nvecsvoree $149.00 
Packard Soll Amber w/std $97.00 
Penasonic M122A ............$99.00 





Samsung TTL $69.00 
RGB 
Magnavox 8515 _..-cculsun $289.00 


Thomson. All Models. $CALL 
ZEMIN 1330 coveerereossersesare- $407 00 


NEC Multisyne Il .........SCALL 
Packard Bell 

| EGA/CGATTL Auto ...$418.00 
Amdek 722 $477.00 


Thomson Ultrascan ....$499.00 












" CASH DISCOUNT, ADD 1.9% 





a2 tC SHIPS IT 














Software orders over $50. 00 & Acces- 


sorles/Peripherals under 8 pounds wiil 
be shipped FEDERAL EXPRESS vee even 


et these prices) You only pay TCP's standerd ehipping charge — 
of $4.00 per order. Ordere erriving before 1:00 PM our time 
wlll be ehipped out same dey. ff part of your order is beck- 
ordered the remainder will be shipped UPS Ground for FAEE! 


it “or SECURITY 
| ® Your Credit Card is not charged until your 
—— order is shipped. 
=— @ We insure your order at no extre cost to you. 
z @ Tussgy is a financially strong and well 
[ie i = established compeny. 
{ ER SUP 
7 After seles s scree 
a Knowledgeable Steff, ell qreductes of | 
Tussey’s “Computer “Boot Camp*. | 
® Our edvenced werehouse/materials 
handling system assures your order 15 
shi out accuretely & on time. 
@ Our IBM 5360 ellows instent order and ery status. 


Te order by mail: Ws accept money order. certified check, personal check. 
Allow 2 weeks for personal & company checks fo clear Shipping $4 00 tor 
Ssottware and accessories $10 00 for primers and color montors/ $8 00 for 
disk daves end other mortors/ Add $3 00 per box shipped COD Call for 


other shi charges Additional shi required on APO, FPO, AK, HI. 

Terme. AC baices os REFLECT phic —_——_ 
== oo 

FOR MASTERCARD OR VISA. 

All Is include factory warral i—_4 


ALL SALES ARE FINAL Detective items replaced or repaired ai our discre- 
tion Pennsytvame residents add 6% ssles tax Prices and terme subject to 
change without notice: 





——=a 





EDUCATIONAL & CORP ACCOUNTS 


_ irc arore scoamtes CALL 1-800-533-1131 
Inside PA 814-234-2236 











MODEMS 


Hayes Smart Modem 


and Institutions, 
DISKS 
per bos of 10 3.50" 5.25" 










1200B -cccsesssnssvssseonseeneeers $259.00 BONUS DS/DD $695 
24 DOB nnsenvesnsrreeveserrrerssessee SCALL MAXELL DS/DO $1795 $995 
Swen Technologies VERBATIM OS/0D $1995 $995 


includes PC Telk Ill software 
1200 baud Internat .....-....$69.00 
2400 baud Intemal .........$119.00 
Packard Beit External 

9300/1200 Baud --osereeee-9 $148.00 
2400 baud Extemal ........$279.00 
US Robotica Sportster 

300/1200 beud $139.00 
Ventel Modems 

Call for beat prices on ail models 
Zucker 

300/1200 Helf Cerd Modem 

WIth SORWAEE cavers 


[sony DS/OD $1795 $895 






















| Call for Pricing 
} on Memory Chips. Prices 
ere tao voletite to list!!! 


















* PC-1512 512. 


IAW Fol pc 


= 

Plus @ "Pye Processor @ 3Aveil- 
ableSlots §512K Memory @ Per- 
etlel Port, Serial Port, Game Port 
Standard @ Microsoft Competiole 
Mouse @ MOS-DOS 3.2, 
GEM Desktop, GEM Besic 
2 & CGA Video Cerd 


CALL FOR BEST PRICE 














Inside PA 
Call 814-234-2236 








CIRCLE 268 ON RF ADER SERVICE c ARD_ 





Streamline é 
your forms processing with 
Fill & File 
by FormWorx 


elementary form 
os ing software with Fill & File— 
most comprehensive forms proc- 
kage ever created for your 
iM or compatible. Eliminate “busy 
work” and free your staff for more 
productive tasks. 

Create custom forms. Or modify sam- 
ple forms included with the pac! Fill 
& File comes with FormWorx™ 2.0 built 
In—the most mvaced forms 
pay te on the market 

MN out forms right on the screen. 
Just tab from blank to blank, and 
type. (No more typos!) All forms 
are protected from acc! 
ch or overwrites by oper- 
ator. Fill & File will even do the 
m yo. 

Print the form with the 
data onto blank paper. Or 
ie data Senta d exist- 

Le rinted forms. 
ony Fill & File can 
batch print over 
forms. 


500,000 

Store data for later 
use. Only Fill & File 
saves your data ina 
database file. Just 


AR 


mation whenever you need it for 
Dee Say re ns 
Export import data ease. 
Because Fill & File ls 100% com 

ble with dBASE® II! Plus, ASCII and 
other lar file formats, you can ex- 
port Fill & File data to generate 

mailing labels, form letters, etc. Fill & 
File will also Import data fo fill out forms 
automatically. 


Special FREE Oftferl 
Soe Se Le es oe 
- Includes a selection of 
tones, ona manual with 
“tutorials, E telephone sup- 
port. Order now and you will also 
(a $9895 value) absolutely 
‘a 
FREE! Each volume contains 
a ran dba Plea beg 
bt Sepals the selection 
listed below. 
 Sreorand ur forms 
Fill & File. 


pk age ose 
ui f. 
\ Call 1-800-992-0085 
\ to order Fill & Fileby 


. . phone, orusethecon- 
Mh venient order form. 


1-800-992-0085 (In Mass. 617/890-4499) 


oe ee oe oe oe 


Yes! Please send ir 


Both for only $149” 
ee ee a ee order. 
OPtease charge to my OA eaeeX 


Expires 


Fill & File plus my FREE volume of FormKits 


Please send me the following volume of Formkite— 
Free! Check one. 2 ee volumes 
available at just $39.98 each.) 


*FormKits free offer expirva Jenuary 31. 1908; Make chock payable 
10 FormWorx Corp: pees ferConeee $35 tor ar- 
mail overseas. In Mass add 5% salestax.” 


‘ FOrIMWOEK rey sixes ney 


Reservoir Place, 1601 Trapelo Road, 
- “ 


Waltham MA 02154 


Requves 8M PC with S12K and DOS2 0 1 nigher Works with or without graphics board Fil A Plle and 
morn Corp FormKits of Caddyiak 
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™ BILL MACHRONE 


ers of numbers and sequences of numbers 
in mathematics. But they're vital to any- 
one who needs to annotate text. Students, 
documentation writers, professors, and 
others need superscripts. Bill has had some 


tueful experiences that we can all leam | 


from: 

‘WordPerfect has them, but it takes 
two extra keystrokes. First you have to hit 
the sub/super key. Then you have to 
choose sub or super. Probably the biggest 
disappointment in my life as a consumer 
came when | bought the HP Think Jet print- 
er on HP’s assurance (over the phone) that 
it does subs and supers. When the printer 
came | found that the carriage has unidirec- 
tional feed. The instruction manual says to 
print all the supers on a given line before 
you make the half-line advance, then print 
all the on-line characters. A remark in a re- 
view could have saved me.”" 

In truth, there are a few word processors 
that can correctly format subs and supers 
on ahalf-line printer (WordStar has always 
done it), but the point is well taken. If we 
look at any printer from an engineer's per- 
spective, anyone who needs those features 
will benefit from the additional informa- 
tion. 


LEARNING FROM SCIENTISTS We 
can leam from scientists in other ways. 
Right now, if you needed to noodle around 
with some numbers—nothing so formal as 
a budget, but more than you could keep 
track of with your four-function calcula- 











tor—what would you do? Right—you'd | 
fire up your favorite spreadsheet and trans- | 


late your problem into rows, columns, and 
cell formulas. The engineers among us, 
however, would be far more likely to bring 
up MathCAD. It treats your screen as a 


blank pad or a blackboard. You write for- | 


mulas or type in a matrix or a series of 


numbers. You graph the results. You use | 


the results of old calculations in new 
ones—anywhere on (or off) the screen. 
This scheme is far less bounded than a 
spreadsheet, and more conducive to the 
steady flow of ideas. Nonengineers can 
learn from that and use unfamiliar meta- 
phors to solve common problems—by 
cross-pollinating. 

After all, that’s what PCs are for. Bill, 


you can bet that we'll act on your sugges- | 


tions. PC 
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Follow the 
Dac-Easy 
Road to Success 


$99.95 


The Industry's 
Number One Award 
Winning Accounting System. 
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“Dac-Easy Accounting 
staged an astounding 
coup in the accounting 
category... of the 
World Class Awards 


Recognized as a leader in accounting software, ... relegating last year’s 
Dac-Easy Accounting 2.0 offers ease of installation winner to the bottom 
plus a full-featured advanced design. This, com- of the pile.” 
bined with high performance and a terrific value PC WORLD 


makes Dac-Easy Accounting the ideal choice for 
your company’s success. And it's the reason why 
Dac-Easy has been chosen again and again for 
numerous awards by the industry's toughest critics. 
In fact, Dac-Easy Accounting has won more awards 
than any other accounting system! 
Dac-Easy Accounting is perfect for small to medium- 
sized businesses that need accurate information fast. That 


1987 
EDITOR'S 





“The nation’s top-selling accounting pro- 


gram. A flexible, inexpensive package with 
many unexpected features; surpasses the 
original version in look, organization, and 
ease of use. Dac-Easy Accounting continues 
to have a lineup of extras you'd expect to find 
in only expensive, high-end programs.” 

PC MAGAZINE 


‘As slick as any on the market, Dac 2.0... 
features context-sensitive help user-defined 
colors, unambiguous error messages, protec- 
tion against out-of-balance entries, pop-up 
windows, well-conceived menus and intel- 
ligent function-key assignments. Dac 2.0... 
is simply superb.’ 


means better business decisions for you. With its General 
Ledger, Accounts Payable, Accounts Receivable, Purchase 
Order, Inventory, Billing and Forecasting modules completely 
integrated, you can rest assured that once data is entered it is 
automatically posted to all other modules. A great timesaver! 
Dac-Easy Accounting provides a sample Chart of Accounts which 
most businesses can use with little or no modification. It's multi- 
company, multi-departmental and provides over 700 management 
reports. Records three-year history. Makes billing fast and simple for 
service or inventory based financial analysis. Includes on-line and 
batch processing. And much more. Plus, 10 minutes of free start-up 
support is available within the first 60 days of purchase. 


The Number One Choice of Nearly 1/2 Million 
Small Businesses. Dac-Easy Products. 





Hundreds of thousands of smart business people use the Dac-Easy Series prod- 
uct line to run their companies more efficiently. Dac-Easy Payroll 2.0, whether 
stand-alone or integrated with Dac-Easy Accounting, provides automatic payroll 
processing, automatic tax calculations, W-2 printing, departmentalization and full 


PC WEEK 


To Order DAC-EASY ACCOUNTING 
by Mail, Send $99.95 plus $7.50 


ivi : ‘ management reporting. Dac-Easy Accounting and Payroll Tutors include primer, helpful 
Sips ene maligne: illustrations, report examples and everyday applications. 
And don't forget to ask about Dac-Easy Word II and Dac-Easy Base. Great values for 
O doc soft inc. professional word processing and relational database tasks. 
4801 Spring Valley Rd. Fisiico Act now and you'll see how the Road to Success with Dac-Easy is truly Easy! 
Bldg. 110-B —— 


30-Day Money Back Guarantee: Unconditional guarantee on all 
ucts bought directly from Dac Software Gesesuppers charges). 

Minimem Hardware juirements: IBM PC or It ‘Com tes. 2 

to print 


See Your Local Retailer or To Order Direct 
disk drive, MS-DOS or PC- 2.- of later, 80 column printer al 
132 column in compressed color or monochrome monitor, 256K mem- 


. Call 1-800-992-7779 
MOS. Dac-Easy trademark of Dac Soft- 


a CA eco bape oS ea In Texas 214/458-0038 or in Canada 1-800-387-9674 
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Now you can develop 
picture-perfect 
applications 


at lightning speed. 


It’s easy with CLARION. 


Picture this: Envision the convenience and versatility of all 
the development tools you need, combined with a powerful 
new language that’s easy to leam and even easier to use. The 
result is CLARION. 


Instant development: From prototyping to source code in a 
flash. Generate screens and reports, and compile and test the 
complete range of PC applications—many times faster than 
you do now! 

CLARION runs on any IBM PC, PS/2, or true compatible with 
320kb of memory and a hard disk drive. 

The results are worth framing: CLARION gives you the 
power and time to create better, richer applications for single 
users or networks. Without run-time cost. You can even create 


.EXE programs with the optional Translator. If you can picture 


it in your mind, CLARION can make it a reality. 





last ; 
State: 


Get the CLARION advantage: Give CLARION a run for the 
money. Priced at just $395 plus shipping, it’s easy to switch to 
our picture-perfect development tool. If you're not completely 
amazed by the results you get, simply return it within 45 days 
for a full, unconditional refund. MasterCard, American 
Express and VISA accepted. 


To order CLARION or to receive a sample program, 
simply call toll-free: 1.800/354-5444 


CLARION & 


from BARRINGTON SYSTEMS, INC. 


150 East Sample Road 

Pompano Beach, Florida 33064-3597 

305/785-4555 FAX: 1-305/946-1650 
CIRCLE 152 ON READER SERVICE CARD 





CLARION és @ registered trademark of Barrington Systems, Inc. © Copyright 1987 Barrington Systems CLARION ts NOT copy protected and comes with FREE run-time iicensing. 
IBM is @ registered trademark of international Business Machines Corporation. Personal Systern/2 is a trademark of International Business Machines Corporation, 





B JOHN C. DVORAK 


VIEWPOINTS 


‘THE NEW AGE 
OF CHAOS 


With the Golden Age of Compatibility now drawing to an end, the future of the personal 
computer is spelled out by history: 5'/2 years of chaos. 


ycles are everywhere. The cycle of 
( sunspots is 22 years: 11 years on 
the upswing and 11 years on the 
downswing. The microcomputer scene 
has an 1 1-year cycle: 5Y2 years on the up- 
swing and 5% years on the downswing. 
While | may be hasty in identifying this cy- 
cle, | think it will be shown that we are ona 
downswing and beginning a return to the 
chaotic age of personal computing that 
predated the introduction of the IBM PC. 
The years between 1976 and 1981 had 
the following earmarks: (1) a strong push 
by Apple to dominate the market, with 
some success; (2) on the other side of the 
fence, CP/M computers, which supported 
a variety of incompatible disk formats; (3) 
a change from 8-inch floppies for ‘‘seri- 
ous’’ business machines to 5%-inch dis- 
kettes; (4) extensive software patching 
needed to mun a variety of incompatible 
printers; (5) display /O a chaotic mess, 
with each terminal manufacturer using its 
own set of cursor controls, resulting in a 
laundry list of possibilities that needed to 
be patched into most software packages. 
By the time the IBM PC appeared, the 
scene was ridiculous, with powerful and 
dinosaur like CP/M machines built out of 
heavy steel, each containing beastlike 
nonswitching power supplies, and each 
hooked to any one of a thousand display 
| tubes, minicomputer style. The software 
code was tight and polished, and most 64K 
machines could do amazing things—espe- 
cially when equipped with loads of memo- 
ry used as a RAMdisk to permit quick 
swapping of the many overlays necessary 
to run programs that were larger than 64K. 





Most printers were as singular as the 
VDTs, and each user had to write a custom 
/O routine and hand-patch it into the oper- 
ating system. Let’s not even begin to dis- 
cuss modems. 


THE GOLDEN AGE After 1BM ar- 
rived, things changed radically. The Age 
of Chaos was ending; the Golden Age of 
Compatibility was beginning. No more 
/O routines. No more weird screen driv- 
ers. The 54-inch disk was stamped with 
approval—in one format, not dozens. 
There was now 640K available for pro- 
grams, not 64K . Forget about overlays and 
memory constraints. A new cadre of nerds 
pushed aside the old cadre, who stuck by 
their soon-to-be arcane CP/M systems. 

On the other side, Apple was stunned 
and began to fade as VisiCalc users tumed 
to the familiar IBM logo and the PC ver- 
sion of VisiCalc. The coffin was nailed 
Shut as the VisiCalc manufacturer had in- 











ternal feuds and self-destructed, allowing a 
Lotus to emerge from the mud (hence the 
name). Lotus was PC all the way, and Ap- 
ple was out of luck. By 1984 it was all IBM 
PC and the clones. Compatibility and tran- 
quillity ruled the land. 

Time flies. The Golden Age of Com- 
patibility ended, destroyed by the same 
hand that, made it flourish, its breakdown 
helped by the cycle. (A cycle that has as 
much to do with the development of new 
semiconductors as with anything.) IBM 
announced a PS/2, OS/2, and the VGA. 
The results: a predictable turmoil. 

As the new Age of Chaos begins, we 
feel we’re back to square one in some 
grim, never-ending Monopoly game. On 
the other side of the fence stands Apple and 
its line of Macintoshes—in the catbird seat 
as it was a decade ago. 

Looming: we see strange and incompat- 
ible printers, a myriad of display tubes that 
need special patching, a laundry list of up- 
coming display cards (all incompatible), 
software that needs overlays in the form of 
memory-resident programs, and LIM and 
DESQview with promises of a cure, with 
OS/2 sounding like the UNIX promises of 
old. Confusion reigns as we try to adjust to 
another round of mania. 

The education process begins anew, 
too. Expect a new proliferation of books 
and magazines in the next few years as ev- 
eryone jockeys for hegemony by back- 
stabbing and bad-mouthing everyone and 
everything. Bankruptcy, sore losers, too 
many new products, bad decisions, dumb 
ideas will be everywhere. Déja vu. 

| like it. 
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MINUTE: MAN™ 


UNINTERRUPTIBLE POWER SUPPLIES 
a “ 


Fully Automatic Operation 
Sine Wave Output I msec 
maximum switching time 
Order - ship same day 

Full one year warranty 
MINUYKUMAR 1600 


See us at: MACWORLD - San Francisco 
January 14-17 
Booth #1732 


* 250 Watt and 500 Watt units offer 4 msec switching time: PWM waveform 


250 WATT | 300 WATT | 500 WATT | 600 WATT! 1200 WATT 
(120V) (120V) (120V) (120V) (120V) 


*359% | 549° | $699 | $B99™ | +1 499% 


Suggested Retall Suggested Retall Suggested Retail Suggested Retail Suggested Retail 
UL Approved 


230 V Units Also Available 


Carrollton, Texas 75007 (214) 446-7363 


1455 LeMay Drive PARA SYSTEMS, INC. Telephone: 


FAX (214) 446-9011 1-800-238-7272 TELEX: 140275 OMEGA 
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@ JOHN C. DVORAK 


VIEWPOINTS 


INSIDE TRACK 


A new operating system, a new chip, anew CD-ROM 
player. What more could you ask for? 


rend Dept.: Is this the next hot oper- 

ating system? Helloooooo Wendin- 
DOS. Wendin Inc. has been around 
since 1980 and now has an operating- 
system wunderkind grinding out code as 
if there’s no tomorrow. Wendin-DOS is 
a 640K-barrier-breaking operating sys- 
tem for the AT and the 80386 machine. 
Unlike oddball systems such as THEOS, 
this baby is 100 percent MS-DOS com- 
patible; all the old programs run as they 
used to, without modification. It’s multi- 
tasking and multiuser, and it’s not a 
shell. It boots and goes. Price $99. While 
] have yet to set up a system with this 
thing, I’ve met all the guys and they seem 
credible and sincere and fun. Worth a 
look. 

To prove that Wendin has what it takes 
to do an operating system, the company 
provides two other operating systems for 
the insatiable OS nut cases. The first is 
PC/VMS. That’s right—it’s a VAX op- 
erating system for the PC. Then there’s 
PCNX—a UNIX clone. Each of these is 
$99 including the source code! The com- 
pany also sells an editor, toolboxes, anda 
developers’ kit for Wendin-DOS. Call or 
write Wendin Inc., Box 3888, Spokane, 
WA 99220; (509) 624-8088. 

The Last Comments About a New 
Chip Dept.: The latest information 
about the new Intel P9 chip indicates that 
(horror of horrors) this 16-bit version of 
the 80386 is not pin-compatible with 
the 80286 as expected. If you’ve been 
following this column, you know that the 
P9 chip is positioned to stifle sales of the 
80286 chips, specifically those high-per- 
formance versions made by AMD (a li- 
censce of Intel that is in a blood feud 
with Intel, because Intel refused to grant 
it a license for the 80386). The hoped-for 
result of all this is a concentration of ef- 





fort in the profitable 80386 arena. 

This attempt to ruin the 80286 market 
would be better executed if the P9 chip 
could be dropped into an 80286 sock- 
et—but no. Now, to use the thing, all the 
designers have to redesign the mother- 
board or kludge together a piggyback 
board (shades of 1980!) to shove into the 
old 80286 socket. I’d say the 80286 has 
been given new life by this blunder. 

To compound this marketing fiasco, it 
seems that Intel may not give the new 
chip the obvious 80388 moniker. This 
designation would wisely associate it 
with the 80386 in the minds of the users. 
The company may instead release anoth- 
er chip to be dubbed the 80388, designed 
to be used as a dedicated controller, and 
inappropriate for use as a general-pur- 
pose microprocessor. This, to me, is un- 
believable. Unless things change, the P9 
is doomed to the destiny of the ill-fated 
and long-forgotten 8085—a previous In- 
tel marketing botch. 

Genuinely Interesting but Buggy 
Software Dept.: 1 have to give Micro- 
soft kudos once in a while for promoting 
good ideas. The CD-ROM technology 
is a good idea that needs promotion. Mi- 
crosoft Bookshelf is a $299 CD-ROM 
disk that contains, among other things, a 
thesaurus, The American Heritage Dic- 
tionary, a spelling checker, an almanac, 
Bartlett's Familiar Quotations, and the 
U.S. ZIP code directory. 

As you may have noticed, a slew of re- 
viewers praised this product over the past 
6 months, but few use it. I use it all the 
time. Here are a few of the many irrita- 
tions and bugs I’ ve found so far: the ZIP 
code directory tells me that Box 275 in El 
Cerrito, California, is 91720 when it’s 
94530. Obviously, it can’t be trusted. 
The ZIP code can be easily inserted into a 





WordStar document, but you can’t make 
inserts from the thesaurus. The spelling 
checker won’t work at all on a file but 
will check individual words one at a 
time—it’s useless. Bartlett's is useless 
just because it’s Bartlett's. 

Also: there is a file containing some of 
the dumbest forms I’ve seen, an unus- 
able English usage checker, and some 
other stuff. Furthermore, when you boot 
up, the driver for the Hitachi CD-ROM 
disk drive from Amdek fails on first try, 
requiring you to type & for ‘‘retry.”” Mi- 
crosoft tells me that Hitachi supplied 
faulty device drivers. What? Microsoft's 
horde of programmers can’t fix this? 

Finally, the biggest joke is that the 
dictionary will look up a word on the 
screen, but once in the dictionary, if you 
want to look up another word, you have 
to leave the program and start over. I can 
imagine some illiterate programmer at 
Microsoft saying, “‘Gee, why would 
anyone want to look up fwo words?” 

These complaints notwithstanding, 
this is a package worth considering if you 
do any writing. I can’t tell you how 
handy it is to have a dictionary on-line so 
you can look up an obscure word instant- 
ly. Too bad it wasn’t a better dictionary. 
Golly, maybe I shouldn’t recommend 
this thing after all. Version 2.0 should 
be better. They have the right idea. 

While on the subject of CD-ROMs, 
one of the niftiest players I’ve seen is 
from Toshiba. It’s designed to fit into a 
half-height floppy slot and uses the new 
Philips disk carrier/cartridge to load 
the disk. This cartridge was first shown 
by Philips last year and was released into 
the public domain. You hand-install your 
disk into it; from that day forward the 
disk is never touched. The cartridge is 


then shoved into the front of the player | 


like a floppy. It’s a good idea and it’s the 
only solution to eliminating the large 
sliding drawer used on most CD players. 
The drawer, while high-tech, takes up 
too much space. PCI 
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One of the best things 
nothing to do with power 


‘The following are regestered and unregistered trademarks of the companies listed Video Sewen.\EGAVGA, Video Seves Ine_ BGA. OGA, MDA. PS/2, Internalional Business Machines Corp... Hercules, Hercules Computer Technology. Ine... MultsSyne, NEC Home Eloctronics (USA). 
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about VEGA VGA has 
speed or compatibility 


Instead, it’s access. Immediate access to the next 
evolution in business graphics. The one that improves 
performance today, and guarantees your investment for 
the future, in both hardware and software. 

What you get with VEGA VGA 

Quite simply, dramatically increased productivity. 
VEGAVGA can make a standard PC perform better than 
a brand-new PS/2, all because of some very special 
features our competitors just can't match. 

Like power and speed to spare. VEGA VGA is upto 
400% faster than standard EGA. And protection, both 
backwards and forwards. Which means that not only is 
VEGA VGA compatible with EGA, CGA, MDA and Hercules, 
it’s also guaranteed to support all upcomingVGA programs. 
And by the way, that's a money-back guarantee. 

What's more, VEGA VGA runs both digital and analog 
monitors, including MultiSync and compatible monitors 
that already take you halfway to the best graphics available 
today. All of which is not to mention our 256 glorious 
on-screen colors. 

Now ifthat sounds like a Jong list, and there’s more, 
you should also know that VEGA VGA comes with a 
full five-year warranty and a toll-free number for technical 
support. 

So call your favorite dealer 
and ask about VEGAVGA today. 
Because once you gain access 
to the new standard in 
business graphics, you'll 
have all the power, speed 
and compatibility you need. 

Video Seven Inc. 
46335 Landing Parkway, 
Fremont, CA 94538 
(415) 656-7800. 
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If the world had one computer communications standard 
you wouldn't need Crosstalk Mk.4 


The fact is, today’s bewildering mainframes and minis through mation for experts and novice 
variety of computers demands IJRMA"“and Smart Alec™ It works operators alike. 


a program like this — an with most popular modems...em- Maybe all computers can’t 
entirely new generation of com- ulates most popular terminals... be identical. But now at least 
munications software. and supports the most widely —_ they can communicate. For more 

CROSSTALK® Mk.4 helps used file transfer protocols. about CROSSTALK Mk.4, see 
your PC perform up to 15 con- Its language, CASL is po liae (rl Comey mes ile(amrcn 
current sessions with any designed specifically for com- 


combination of direct-connect, munications and related applica ( ~TO() CCT 7 na 
modem, coax, or X.PC devices. _ tions. It allows an unprecedented “= © \ (MkA}, = 

It facilitates communication with degree of flexibility and auto- ar 
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CROSSTALK COMMUNICATIONS / 1000 Holcomb Woods Parkway, Roswell, Georgia 30076/(800)241-6393 
A Division of Digital Communications Associates, Inc. ese’ 
CROSSTALK isa registered trademark of Digital Comnwnications Associates, Inc. / CASL, IRMA and Smart Alec are trademarks of Digital Communications Associates, Inc. 
X.PC is a trademark of Tymehare, inc. 
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UND ZENISEE... 





@ JIM SEYMOUR 


VIEWPOINTS 





Seymour looks into his crystal ball to perceive exciting developments you can expect in the PC 
software arena during the coming months of 1988. 


rystal-ball gazing is always fun, 
( though it exposes the gazer to the 

tisk of ridicule (if time and events 
prove him too far off the mark) and opens 
his audience to the risk of penury (if they 
believe everything he says and put their 
moncy where his mouth was). 

From our perspective here in early Janu- 
ary, it’s tough to know with certainty what 
will be hot during 1988. But I’ve spotted 
five areas I think will be hot in PC software 
during 1988. Given the caveat above— 
would you like me to hold onto your wallet 
fora while?—here goes. 


SCHEDULING ORGANIZERS = One of 
the hottest comers of the software business 
in 1988 is likely to be scheduling software. 
Fueled by Lotus’s rollout of Ageuda, 


| scheduling and tracking software is going 


to get a lot of attention. 

Agenda will get a lot of press, if only be- 
cause as Mitch Kapor’s baby for his last 
couple of years at Lotus, it will answer a 
lot of **What's Mitch been up to?"’ ques- 
tions. A solid product, it will test both its 
own metaphor for capturing, linking, and 
retrieving the bits of information flotsam 
and jetsam that slosh across our desks, and 
our Teal interest in ‘‘finally getting orga- 
nized.”” 

Agenda won't be alone, of course; we 
already have DayFlo Tracker from Day- 
Flo Software ((714) 474-2901) and Prime- 
time from Wiseware ((714) 556-6523). 
While neither is as ambitious as Agenda, 
both are good. Primetime, an excellent 
product, may be one of the sleepers of the 
year. 





CLEAN SHEETS A second hot area | 


will be new spreadsheets. If you think the 
first volleys of the Spreadsheet Wars of 
1987-88, a couple of months ago, were in- 
teresting. just wait ‘til spring. You ain't 
seen nuthin’ yet. 

With Lotus preparing to ship /-2-3, Re- 
lease 3, sometime late in the first half of 
the year, the publishers of Quavro, Micro- 
soft Excel, Surpass, and Lucid/3D will 
face their last chance to grab market share 
hefore having to compete head-to-head 
against the new /-2-3. (They've been go- 
ing up against its shadow all along, of 
eourse; Lotus began leaking details of 
1-2-3, Release 3, long before Microsoft 
rolled out Exce/ last October.) 

Then later this year—assuming OS/2, 
Version 1.1. is ready—we'll see /-2-3/G, 
Tuaning under the graphical interface of 
Presentation Manager (a.k.a. Windows 
2.0). That will make the fall campaigns in 
the Spreadsheet Wars bloodier still. 





Lotus has been candid that /-2-3, Re- 
lease 3, is only an incremental (if still im- 
portant) upgrade of the produet, very much 
bound by the limitations of the charaeter- 
based world. But /-2-3/G is the full-blown 
“next-generation” product, which Lotus 
thinks will stand up to comparison with 
any other spreadshect (read Excel). 

Look for a thunderous introduction for 
/-2-3/G, no matter how well the un-Lotus 
spreadsheets have done up till then. (And 
if they've done very well, bring the kids 
and pets indoors and pull the drapes: it’s 
going to get scary.) 


OPEN A NEW WINDOW Speaking of 
Windows, we'll also finally begin to see 
more Windows applications throughout 
1988. Now that we have a stable, fully 
functional version of Windows in Release 
2.0, and especially with Windows/386's 
exeellent performance on fast 386 PCs 
loaded up with extra memory, the Win- 
dows era may finally be here. Even if we'll 
eventually have to learn to call it Presenta- 


| tion Manager. 





With Microsoft Excel, Blythe's Quartz, 
and Mierografx’s Windows Graph, we've 
got three of the Big Five PC applications 
covered with superb products. Add a good 
communications program and an up-to- 
date, fully featured word processor, and 
we'll have a suite of programs that will al- 
low the Windows-shy to finally begin test- 
ing the graphical-interface waters without 
the compromises of stirring a few “old 
apps” into the mix. 

Keep your eye on Mierosoft for that kill- 
er WP program for Windows. 
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Uustrateon, Darryl Liganan 


@ JIMSEYMOUR 


DESKTOP PUBLISHING So-called 
‘converged WP-DTP”’ software will also 
be big this year. The leading WP programs 
have been picking up desktop-publishing- 
like features for the last 18 months. 


VIEWPOINTS 


Thousands of businesses have discov- 
ered the heartbreak of DTP: taking a mom- 
ing to produce a memo, a day and a half to 
produce a proposal. Not every letter or 
proposal needs to look that good. Though 


Increase Profits 
through Controlled 
Software Distribution... 





SOFTWARE PUBLISHING ASSOCIATION ESTIMATES ONE BILLION DOLLAR 





With our copy protection products, 
They protect your softw 


are without 


placing burdens on the honest users. 


For Disk Security 
High Level Security 
® PADLOCK II DISK 
¢ SAFEGUARD DISKS 
* COUPON DISKS 





For Hard Disk Protection 
® HDCOPY 


Low Level Security 
User Installable Protection 
® PC-PADLOCK 


The market is filled with copy protection products which burden the 
user or simply don’t work. We have over 2500 satisfied software firms 


utilizing our systems. 


Why should your valuable data or useful software program become 


available in the Public Domain? 


Call or write for more information. 


GLENCO 








ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY SINCE 1979 


3920 Ridge, Arlington Hts., 1L 60004 / (312) 392-2492 / Telex 493-7109 
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templates can speed the process, the inher- 
ent fiddliness of DTP work makes it slow- 
er than straight word processing. 

So the WP vendors are adding line 
drawing, box drawing, multiple justified 
side-by-side wrapped columns. .. . The 
list is long. That will continue, including 
the addition of page previewing, and the 
ability to insert (and scale and reposition) 
graphics in WP documents. 

PC Magazine executive editor Paul 
Somerson has been arguing for 2 years that 
DTP is less an application than a mere 
technique. In 1988 the WP market will be 
working hard to prove him right. 

Finally, we'll see more 386-specific 
software packages. Symantec jumped in 
with a 386 version of Q&A in the middle of 
1987. Parts of the program run about twice 
as fast as the regular version when both are | 
loaded on the same 386 PC, proving the 
value of recompiling. 

Borland has promised a 386-specific 
version of Paradox, which should show a 
dramatic improvement, especially in 
search times through large data- 





| 
= OS/2, Version 1.0,is | 


much more a developer’s | 
tool for learning how to 
write OS/2 applications 
than a platform on which 
to deliver them. 





bases—particularly for those 386 users | 
with lots of RAM. We'll see other 386- 
specific applications throughout 1988. 
That’s it: five hot categories. What? No 
OS/2 entries? Not yet. OS/2, Version 1.0, 
is an uninteresting product for end users, 
much more a developer’s tool for leaming 
how to write OS/2 applications than a plat- 
form upon which to deliver those applica- 
tions. That will be the role of Version 1.1, 
with the Presentation Manager inter- 
face—and it'll be next year before we see 
many interesting PM packages mune 
under OS/2. ae 
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Senius Mouse 
GM-6 pLus 


INCLUDES: © Dr. Halo Ill. 
© GM-6 Mouse. © Genius Mouse Pocket. 
* Genius Menu Maker ® Genius Mouse Pad. 

& Menu Library. ® Genius Cutting Board. 


Genius Mouse GM-6 PLUS is the most versetiie end convenient 
Mouse there is. It comes In Its own hendy cesing, reedy to use 
any time you need it. No matter what your set-up is nor what 
progrem you use, the Genius Mouse GM-6 PLUS will run its 
marvelous. 





Product Genius Mouse GM-6+ —_Logimouse C7™ 
Price $89 $99 
Hardware Function Genius/Microsoft/™/PC Mouse™ Logi Mouse 
Technology Opto-Mechanical Opto-Mechanicai 
Count per inch 22 ~200 programmabie 200 
Button clicks 1 million ? 
Menu Maker Yes No 
Menu Library Yes i 
Paint Software DR. HALO lil e 
Slide Show Software Yes No 
Pad Mouse Pad & Cutting Pad No 
Pocket Yes No 
* ; not included 2 undemonstrated 


Give Your Mouse a Secure Home- 

Genius Mouse Pocket & Pad 

© Genius Mouse Pocket made of lightweight plestic etteches to your 
monitor giving your Genius Mouse a safe end secure home. 

* Genius Mouse Ped ensures excellent precision of your Genius Mouse. 

* Genius Cutting Board provides a convenient cutting surfece thet can 
elso be used as a measuring tooi. 

] * 





KYE INTERNATIONAL CO. 

10565 Katy Freeway, suite 225, 

Houston, TX, 77024, U.S.A. 
-*4ade “fl = r, 








Software’s a Breeze with the- 

Genius Menu Maker 

e Genius Menu Meker which ellows you to design or modify 
customized menus for virtuaily any software package, including 
those of your own design. 

© Menu Library with over 20 pre-configured menus of your 
fevorite softwere for dBese III™, SuperCelc3™, Turbo 
Pescal™, MS DOS™, Lotus 1-2-3°.... 


Create a Pop-up Menu end 
Run Your Applications 


Professional Graphics & Slide Show- 
Dr. HALO Ill 


© Dr. HALO Ill with which you cen creete stunning grephics end 
then merge these graphics to show a slide presentetion. 

© Cut, copy, end store any size picture 

© Create end store symbois 

© For CGA, EGA, Hercules, PGA, end VGA dispiays 

© Slide Show Software lets you creete slide shows with more 
then 200 pictures, timed and shown one by one, plus lets 
you creete printer betch files. 
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You can get a usable report from dBASE 
without the FOCUS Report Writer. 


; 
ee 
} 





It just takes a little longer. 


dBASE III and dBASE III PLUS™ are 
powerful and popular databases. 

But it takes a lot of time and effort to make 
them generate the report you need. 

That's where “The FOCUS Report Writer 
for dBASE” comes in. 


New Software 


This powerful new software is the perfect 
tool if your ‘need to know” changes with 
each new opportunity. Quickly and easily, it 
can turn dBASE data into useful information. 

To meet the widest range of user needs, the 
FOCUS Report Writer comes with two modes 
of operation. 


Menu Mode 


In the Menu Mode a complete novice can 
build and run reports, or create queries or 
colorful graphics—simply by selecting items 
from a series of pop-up windows. 

No knowledge of dBASE or FOCUS is 
required. Just use the cursor keys ora 
mouse and let the Report Writer guide you 
through its intelligent menu system. And 
you can save and edit any request. 
Even calculate new fields (without 
altering your dBASE III file), and 
join up to 16 different dBASE files. 

The same point-and-pick 
interface lets you create full-color, 


The FOCUS 


REPORT 
WRITER 


3-D pie charts, bar charts, line graphs 
and scatter plots. 

Menu Mode also lets you customize the 
FOCUS Report Writer's output. You can set 
display and printer options, select fonts and 
graph characteristics, and much more. 

The FOCUS Report Writer lets you 
produce reports that are simply not possible 
with dBASE alone. 


Push One Button 


A single keystroke puts you in the 
Command Mode, giving you direct access 
to the full power of the number one fourth- 
generation language in the world—FOCUS. 

Application developers can store FOCUS 
commands for push-one-button ease of use 
for their end users. 

And there’s also the power of Developer's 
Windows, which automate the coding of 
windowed interfaces into applications. 

We give FOCUS Report Writer for 
dBASE the same high quality support we 
give 400,000 FOCUS users worldwide— 
training and support centers in 15 regional 
offices, plus a central hotline. 

Contact your nearest 
Information Builders office, 
or call 1-212-736-4433, Ext. 


3700 for more information. 
@BASE, dBASE Ill, dBASE II] PLUS are trademarks of 
the Ashton-Tate Corp © 1987 Information Builders, Inc. 


for dBASE ™ 


Information Builders, Inc. 
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Lotus 1:23 Ver 201. 
MS Excell. 

Multiplan ....... 
PFS Pro Plan 
Supercalc 4. . 


LANGUAGES 

C Complier (Microsott) . 
Fortran Compiter (Microsoft)... . 
Macro Assembler id ates 
Ryan McFarlan Fortran . 
Ayan McFarian Cobol. . 
Pascal Compiler (Miciosetty . 
Quick Basic Ale 
Turbo C . 
Turbo Jumbo Pack © Oro OIE 
Turbo Pascal w8067& BCD... . 

PROJECT MANAGEMENT 
Harvard Total Project hl u. 
Microsolt Project40...... 
Super Project Plus . .. 


GU rm 


From As Low As i ae 


$346 


Call For Details and Other 
System Configurations 


Up to 640K on Mother Board Brand 
Name Floppy Drives, 135 Watt Power 


Supply, Slide Case, AT Style Keyboard, 8-10 MH, Clock 
Speed, (Keyboard Selectable), 8 Expansion Slots. 


PRINTERS 


7 Citizen Prniers. . 
1200 


hOB ra ches aossanene 0 
2400B New .. Bec 


$55 PFS Ist Chore 
104 Smart Software System . 
Symphony 


GRAPHICS/MICE 
5 Chartmaster oe 
Diagram Masier....... 
32 Genenc CAD wiDot 40 
Harvard Graphics <7. . 6 
Lal ee Halo I 
rene 4 wipaint 


Microsott Buss Mouse 10... .. 
539 


+ 165 = Microsoft Senal Mouse 10..... 


News Room Professional 


- 159 PC Buss Pius Mouse (New Ver ) w/pomnt . 


$3 PC Mouse (New Ver } wipomt . 
PRESET ces ss 6 oe 


Signmaster . 
Turbo Graphix Too! Box 
Windows Draw!! wichp att . 


"Turbo EGA 
Tiny Turbo 286 
Paradise 


VGA Professional Mew... 
Tecmar 


Typing Tutor.1V 


379 WORD PROCESSORS 
i 112 Microsoft Word 4.0 
49g Multmmate Advantage I 
185 PFS Professional Write. ..... 
Volkswrter 3 
Volkswnter Deluxe Plus. . 
Webster New World Wnter 
Webster Spell Checker 
Webster Thesauruf. . . . 
psa aa toot 
erfect Exect 
ACCOUNTING Word Pertect Library 
BPI - G/L. AR, AP. Payroll... . Call" Wordstar Pro Pack 40. 
Computer Associaies- G1. AR AP $379 wordstar 2000 Plus 30 
DAC Easy Accounting - Call 
One Write Plus . 
Timeslips . ut 
_— ACCESSORIES 
laa Ventura Publishing . 
Masterpece Plus... . MONEY MANAGEMENT 7 
MousePad by MouseTrac Tobias Managing Your Money... Call- 
Summasketch 12x12 Tablet Plus . 959 Dollars & Sense wForcasl .... « $ 92 


PFS First Publisher 


speate 
National 

NaN, 

oy SuDyECT 10 


. Bonne eo8 Ot sere 
+ Wa Do Mol Guarentee 


© NO APC FPO ot rtemsional orders 
. beters POs Aak tor 
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Now that there's an IRMA 
put your old ideas about m_ 


PC Coordinators have been debating the madeIRMA"the PC-to-mainframe industry 

viability of Macintosh-to-mainframe links fora standard has come to the Macintosh II"and 

couple of years now. With opinions varying Macintosh SE™ 

from impeccable to impossible. How does that help you? Well, MacIRMA 
ut no matter what ideas you might have can support the DCA and IBM’ mainfram 

j ) S. ile transfer software 


lemark and MaciRMA and IRMA are trademarks of Digital Commumcatons Associates, Ine Mact Macintosh SE. Macintosh I, Switcher and Multifinder 


use DCA ) 
| And all the reliability and ease of use that —_ environments. Allowing you to actually offer 
DCA ts a regis wntosh, Macintosh SE, 











posta ee 
oi 
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“= ee Oe 
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o9 


fos 


Be ac nsnsnee 


for the Macintosh,you can 
ainframe links in their place. 


your users a choice of either Macintosh It works with a“mouse” pull-down menus, is 

or IBM microcomputers while maintaining compatible with Switcher” and Multifinder™ 

consistent 3270 connectivity. programs, and Sor “copy-and-paste” to 
And you can offer the same training and incorporate mainframe data into word 

support to each of them regardless of which _ processing or spreadsheets. 

microcomputer they choose. And that's just for starters. For the whole 
What's more, MacIRMA’s 3270 emulation _ story, call DCA, toll-free, at ' 

software is a true Macintosh application. 1-800-241-IRMA, ext.518. = 

are trademarks of Apple Computer, Inc IBM is a rearstered trademark of international Business Machines Corp.©1987 Digttal Communications Associates, Inc. All rights reserved, 
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Software 





Byline : 
Microsoft Word 


Multimate Advantage-ll 


Lotus Menuscript 
Office Writar ‘Spallar 
Pagemaker 

PFS: Prof Write 
Ventura Pubilsher 
Volkswriter 3 

Word Perfect 4.2 
Word Pertect Servar 
Word Perfect Station 
Wordetar Pro 4.0 
Wordstar 2000 + 
Xywrite + 
Database Systema 
Clipper 

DBase III Plus 
DBase lil Lan Pek 
Foxbase + 

Paradox 2 

PFS: Prof Fila 

Q&A 

R Base Systam V 
RaplidFile 

Raflax 





Framework 11 
Javelin + 

Lotus 1-2-3 

Lotus Hal 
Microsoft Excell 
Microsoft Works 
Plan Perfect 
Smart System 
SuperCaic 4 
Symphony 
Communicationa 
Carbon Copy + 
Croestalk XVi 
Croestaik Mark IV 
Reiay Goid 
Smartarm(Persoft) 
Seen tl 





SPSSIPC + 
Statgraphice 2.6 
Systat 





MS Windows 
Sidakick 


Chartmester 


Design CADD 
189  Diagraph 
229 ~~ Dilagram Master 
259 ~ Freelance Plus 
329 Harvard Graphice 
249 =MSChart 
489 PC Pelntbrush Plue 
119 Pictura Perfect 
Presantation Pak 


Signmaster 


us 


Harvard Totel 
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Ld Project Manager Il 
239 Microsoft Project 4.0 
Suparproject Plus 
Timeline 2.0 
= Languagas/Utllitias 
599  Faetback + 
209 «= LatticaC 
409 Norton Advanced 
145 Microsoft C 
209 Meca Utllitlee 
429 «MS Fortran 4.0 
239 «© Quick Basic 
89 Turbo Basic 
Turbo C 
Turbo Pascal 
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Eureka 
Sideways 


Accountine 


Easy Business 
Graat Plaine 
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Pubilshers Peintorush 


Project Mansgement 
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remium 286 
Wyse 286 PC 
Toshibe 3100/20 + 








Boards 


AST Advantage (128K) 
AST Advantage 
Premlum 
AST 6 Pak Plus (64K) 
AST Premlum (256K) 
AST Rampage PC 
AST Rampege 286 
Inboard 386AT 
Intel AbovaBoard 
PC Turbo 286 (1MB) 
QuadBoard (OK) 
Dispisy Boarda 
ATi EGA Wonder + 
Hercules Graphics 
Card Plue 
Harculee Color Card 
Herculas In-Color 
Paradise Auto 
Switch EGA 480 
Quad EGA Proeync 


Modama 
Hayee 1200 

Heyas 1200B 
Heyes 2400 

Hayes 24008 
Migant Pocket 

US Robotics 1200B 
US Robotics 2400B 
Vantel 2400 

Ventei 2400B 
Watson 





$ Call 
$ Call 
$ Call 
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Join over 1000 mejor corporetions end institutions who have 




















24 Hours A Day, 7 Days A Week 
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ae) 


of company check—allow two weeks to clear 


— 


selected SOFTLINE as their primary vendor. Here's why: 


© Wide Selactlon—We carry over 1000 “corporate” titles. 
We wiil eselet you to source those difficult requeste. 


¢ Low Price Our motto hes always been * ‘Sample our Ser- 
vice. Price shaii never be an issue." 


¢ Faat Dativary For those iast minute ruah orders, we offer 
convenient overnight delivery. 


* P.O.’s, of Courseil We accept purchase orders from 
qualifled organizetions. Ask about our customized 
purchasing programs for voiume buyers. 


* Worldwida—We process export orders to thousands of 
compeniles worldwide. Convenient TELEX and FAX 
facilities Gen, 


yy _ 


Customer Service Hours: 9 AM—5 PM, Mon.—Frl. 
In New York State call (718)438-6057 


FREE SHIPPING 


on all orders over $1,000.00, credit card ordars and prepaid orders. 
re ace et a 520 Restecatfog on ets 2) PO 


accepted from quaiitied 
ipping via UPS surtace—add¢ $3 00 per item, U 
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AST 5251- 114 + $ 629 
imal $ 725 
Amdak 410A $ 159 
Amdak 432 $ 179 
Amdak 732 $ 469 
Amdak 1280 $ 729 
NEC MultiSync $ 579 
Princaton HX-12 $ 439 
Princeton MAX-12E $ 149 
Princeton eeayne $559 
Printers/Plotters 
Epson EX-1000 $ 629 
Epson FX-286E $ 499 
Epson LQ-1000 

wiTrector $ 599 
Epson LQ1050 $ 779 
HP 7475A $1499 
HP Laserjat I! $1925 
NEC 3550 $ 769 
Okidata 192 + $ 339 
Okidata 193 + $ 479 
Okidata 393 $1075 
Okidata 293E $ 675 
Toshiba P321SL $ 649 
Toshiba P341SL $ 749 
Toehlba P351M2 $ 999 
Msss Storsge/Backup 
Bernouill il Dual $1799 
Externai 5% FDPS/2 $ 259 
irwin Tape Drives $ Cail 


Miniscribe 3650AT 40MB $ 339 


PlueHardCard20MB = $ «625 
Plus HardCard40MB = $ 929 
Seagate ST251 $ 439 
Seagate ST 225 Wiint = $ 309 
Seagate ST238 Wiint $ 349 
Tecmar QT6O Int $ 899 
Input Devices 
Keytronics KB 101 $ 109 
Logitech C7 Mouse $ 89 
Microsoft Mousa $ 129 
Acceaaories 
Curtie Ruby $ 59 
DataShield S-100 $ 69 
Logical Connection $ 329 
Masterpleca Plus $ 125 
256K Ram Set $ 39 
8087 Math Chip $ 119 
80287 Math Chip $ 189 
80387 Meth Chip $ 549 

*CALL FOR SHIPPING COST 

SP, 
P.O. Box 300729 


Brooklyn, NY 11230-0010 


TELEX: 627-30170 or 910-240-3918 


FAX: 718-972-8346 


5 isa ec aerate pt aA 9 92 COD. Cam Mh ar bank check only—add $5.00 per onder 
Biue—add $3.00 per item © for latest prices. 


subject to change, call 
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@ STEPHEN MANES 


VIEWPOINTS 


How HARDIS 
HARDWARE? 


Which is easier: designing computers or developing software for them? The answer depends 
on your point of view—and your job description. 


**Damned hardware!"’ 

“What did | hear you say?’ scolded 
Flint, coming through the door with his 
empty cup. 

Doughboy aimed a sneer in Flint’s di- 
rection. ‘*Forget about caffeine, pal. This 
java jukebox is on the fritz again. Another 
crack job of hardware design.”” 

**Don’t get snippy,”” said Flint, examin- 
ing the coffee maker. *‘Hardware's hard."’ 

‘*And just what is that supposed to 
mean?”’ Doughboy demanded. 

‘*‘Mean?"’ 

“| caught it. You're implying what I do 
is easy.”’ 

Flint grinned. ‘Who, me?”’ 

“Well, you're full of solder. Writing 
software is hard. Damned hard.”’ 

Flint just smirked. 


6G unk!"” grunted Doughboy, 
Jeisiins the coffee maker. 


‘Harder than hardware!’’ Doughboy | 


insisted. 

Flint began tinkering with the coffee 
maker: ‘‘Let’s not be ridiculous.” 

“Ridiculous?” 

“Ridiculous. Hardware is much harder 
to develop than software. No contest."’ 

**See? You were acting superior. Hey, 
all you do is design boxes and stuff them 
with off-the-shelf parts. It’s up to us to 
make them useful.”” 

“*Give me a small break. We deal with 
physical reality. You merely move sym- 
bols around.’’ 

Doughboy bristled. ‘‘And just what is 
that supposed to mean?” 

“Only that we have to deal with hun- 
dreds of things you don’t even have a clue 


about. Take the JTZ-1 1 for instance.”” 

**Please.”” 

“Very funny, Henny. It may not be our 
top of the line anymore, but it still outsells 
everything else.’ 

**There's one bom every minute. ** 

“Fine. You prefer the Modcl 57. Me, 
too. And everything about it required a 
conscious, irrevocable decision, right 
down to the color of the case. It’s not like 
software, where the only costs you have to 
worry about are programmers and ma- 
chine time. We use parts that cost money. 
We have to work within a budget. Do we 


| use off-the-shelf chips? Do we design our 





own? Will they work the way they're sup- 
posed to, or will weird things happen when 
we actually put them together?”’ 

“Same with software. You try some- 
thing new and it works, but it may screw 
up something else you hadn't thought 
about.” 

Flint nodded. ‘*Precisely. The differ- 











ence is that in your case, you move a few 
characters around and test the fix the in- 
stant you figure it out. With hardware, we 
actually have to build the fix. Come watch 
us analyze signals to figure out why we're 
getting spurious noise or a voltage that 
doesn’t come up to the specs. We get un- 
expected interactions all the time. And 
we've got space constraints. Did you ever 
consider what it means to get real function- 
ality out of a PS/2-size card?’’ 

‘We've got limitations,’’ Doughboy 
pointed out. ‘Ever hear of 640K?"’ 


GETTING PHYSICAL ‘'Sure. But our 
limitations are physical. Real. You can 
swap stuff in and out of memory. We don’t 
generally have access to little motors that 
flip chips on and off our boards.” 

“'True,”’ Doughboy admitted. ‘But tell 
me this: if hardware’s so hard, how come 
it’s generally so good—this infernal coffee 
machine excepted? And if software’s so 
easy, how come it’s generally so bad?’’ 

‘‘Apparently,”’ Flint replied dryly as he 
began reassembling the coffee maker, 
“the software field attracts inferior sorts."* 

“*Answer the question. Hardware keeps 
getting better, cheaper, faster in leaps and 
bounds every year. Software just seems to 
inch forward. How come?”’ 

“‘I reiterate: it's created by inferior be- 
ings.”” 


than software is that it takes less mag- 
ic—less creative spark.”” 

Flint scowled. ‘‘Oh, gag me with an al- 
gorithm!”’ 

‘*Seriously ,"’ Doughboy pressed. 
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““Wrong. The reason hardware is better 


Iustraton. Darryl Ligasan 


@ STEPHEN MANES 


‘*Hardware has a fairly simplc goal: put- 
ting together a box that works. Software’s 
goal is more subtle, more refined: pushing 
the box to its limits.”’ 

“Ha! You don’t even have to worry 


Hard Disk Easy. 


Plus $5.00 shipping 
t memory resident 


Not copy protected! 
30-DAY MONEY BACK 
GUARANTEE 


VIEWPOINTS 


about actually producing the product, or 
figuring out how to make it last, or how 
easy it'll be to repair. All you dois send out 
a floppy disk.”’ 

“Ha, yourself! The truth is that systems 


PreCursor® Makes The 


om) 
# 


1-800-548-5019 


Automatic 
Programmable 
Intuitive 

PreCursor blends these three con- 
cepts to give you the best hard disk 
menu system on the market. 

PreCursor puts you in complete 
control of managing your personal 
computer’s use. With speed and 
ease PreCursor lets you create a pro- 
fessional menu interface which gives 
you lightning quick access to the pro- 
grams you wish to make available. 
You control the security level. 

PreCursor’s Utilities Menu provides 
extensive file management capabil- 
ities, including DOS commands and 
much more. Find or move files, 
rename subdirectories. Tag files for 
erasing, copying, viewing, placing in 
the print queue, or backing up. 

Designed from the user up...not the 


programmer down. Steve Semorile-Chevron. 
PreCursor will run on IBM compatible MS-DOS systema 


and IBM 3270. IBM ise registered trademark of 
International Business Machines Corporation. 


* Automatic menu generation 

* Rearrange menus with ease 

* Extensive file management 

* Audit trail and report generation 
* Password protection 

* Printer setup menu 

* Color selection 

* Parameter assignment 

* Screen blanking 

* User help screen creation 

* User definable hot keys 

* Excellent hard disk reference guide 


Thanks to PreCursor, The Hard 
Disk Isn’t so hard anymore. 
The Aldridge Company 
2500 CityWest Blvd. Suite 575 
Houston, Texas 77042 
(713) 953-1940 
Dealer Inquiries Welcome 
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always have better hardware than soft- 
ware. Take these new phone systems: they 
do everything but fry clams, but nobody 
can figure out how to use them because the 
software’s screwy. Or take the movies: the 
basic technology's been in place since be- 
fore the turn of the century. The hardware 
does what it does. But how many great 
movies have there been?”” 

‘*More than the number of great projec- 
tor designs, that’s for sure. Besides, there 
are plenty of places where software out- 
strips hardware.”” 

“Such as?” 

“Music. There are probably thousands 
of fine melodies—first-rate soft- 
ware—running around in your brain. But 
there’s still not one electronic system that 
will reproduce the sound of an orchestra 
with 100 percent accuracy. Creativity is 
wonderful, but the truth is it’s easier to 
compose a tune than to line up hundreds of 
tiny electronic circuits. And software is 
getting better a lot faster than you let on. In 
just a couple of years, we’ve gone from 
two-bit word processing to full-fledged 
typesetting and layout.’’ 

**Sure: in response to higher-resolution 
monitors and printers, which you guys toss 
off in your sleep. Software playing catch- 
up with hardware again. Look at the dem- 
os: RCA introduces its new DVI chip to 
cram video onto compact discs, and what 
do they demonstrate? Flight simulators 
and girls on water skis!”’ 

“‘Like I say, lack of imagination. Okay, 
we have coffee lift-off here.” 

“*Proves my point. Hardware is easy.”” 

*‘Fill your cup and wake up those brain 
celis! Bottom line: I can write software, 
you can’t design a board. You wouldn't 


know a fast Fourier transform from cop- | 


per-clad molybdenum if both of them 
cold-soldered you to a substrate.’ 

“*] suppose you're well acquainted with 
the Knuth hyphenation algorithm,”’ 
sniffed Doughboy, pouring himself a cup 
of joe. ‘‘Hey, you're lucky if you can pro- 
gram this coffee maker to turn itself off.’ 

Manuel, the chief technical writer, burst 
in. **] knew it! The minute I saw those in- 
comprehensible specs you guys handed 
down, I was positive I'd find you in here 
slacking off. Man!’’ he sighed, slumping 
down in a chair. *‘I] must have the toughest 
job in the world!” Pu 
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Roger Staubach and Terry Bradshaw 
on Dac-Easy Light. 


_ » For Once They Agree! 
Light’s Less Filling Accounting 
for Home & Office. 


Roger: Of course I'd never argue with you, Terry, abour Dac-Easy 
Light because | know it's perfect for office accounting. 
yy, —_—Dac-Easy Light let's me concentrate on doing business, 
» not accounting. Using the predefined chart of accounts, 
ideal for small business, I can enter customers and 
vendors — and start processing invoices and checks in 
just minutes! 


Terry: Roger, when did we ever disagree about 
anything? You know Dac-Easy Light is perfect for 
home accounting. Light makes home finances fast, 
fun and easy. The preset home chart of accounts has 

everything I need. | can write checks and do bank 
reconciliations by computer without knowing the first 
thing about accounting. 


Roger: Light makes it a snap to track sales and budget 
expenses for up to 12 months on-line. With Light, I know 
my business’ current financial status in minutes. 


Terry: It's the same with home accounting finances, 
Roger. I can get my personal net worth in seconds since 
Light instantly reflects the effect of changes, payments, 
withdrawals and deposits. 


Roger: Light gives me the option of handling account- 
ing on a cash or accrual basis. Plus, if I forget any 
account or customer, I can quickly call it up in 

a window. 


Terry: Well don’t forget this, Roger. With Dac-Easy 
Light I can quickly set up new credit card accounts, post 
receipts, and keep tabs on current card balances. Plus, I 
don’t have to know debits or credits because the system 
knows and automatically does them for me. 


Roger: Terry, for once I think you're right. Light’s so 
smooth and easy to handle, even you can use it. 
Terry: And you're right, too, Rog. Using Light, you'll 
have more time to spend on the golf course. I just hope 
you're not trying to compete with my hall of fame game! 


$69.95 


Dac-Easy Light. Ideal for 
the home, office or both! 
Within minutes, you can 
install and begin using a 
complete accounting sys- 
tem working behind the 














Less Filling Accounting 
for Home and Office. 
screen. There's no need to know accounting. And with 
Dac-Easy Light there are no surprises. Everything you 
already know about writing checks to creating invoices is 
onescreen in a format you'll recognize. So get a taste of the 
dac software, inc. good life with Dac-Easy Light. A less filling accounting 
Wisiico 


program for the home and office. 





CODE #101 
0-Day Money Back Guarantee: Unconditional guarantee on all products bought directl 5 - 
fom Du Sore spe ch) an a at “wil See Your Favorite Local Retailer 
Minim: 2 | : 
orPC-DOS 2.0 m eclgher BO calten pebucheihe to oes 11 Slot eaeptecd mode, color or Call 1-800-992-7779 
meee | 256K . Trademarks: IBM, PC-DOS, MS-DOS. Dac-Easy : y 
isa trademark of Dac Software, Inc-e Dallas, TX. 75244. 5:U4" & 3-2" dks avaiable. A aad Fe Ue et 


CIRCLE 220 ON READER SERVICE CARD 


: WAREH OUseE- 





FAX #: (602) 246-7805 — We Stock 
Order Line - 1-800-421-3135 . 
; order Status pa | DATA All Available 
Technical Support * PRODUCTS Products 
602-246-2222 
FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get ail four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE — Try this famous feature packed word processor. It's a winnar! 3) FONT-SET — Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You caneven use your 
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and maiting 


labels, and more! 
— HARDWARE — 


ACCESSORIES 


Brooklyn Bridge ... 
Copy It PC Board 
Curtis Ruby .... 

Mach III Joystick 
Masterpiece .. 
Masterpiece Plus 
Steadiwatt 

150 Watt Power Supply . 


BOARDS 


AST Advantage Pramium 
AST Sixpac Pramium . 
AST Sixpac 

Hercules Color Card.. 
Hercules In Color Card . 
Hercules Graphics Plus . 
JRam3ATP ... 

Intel Above PC 

Intel Above 286 . 
Orchid Tiny Turbo 
Suntek 1O XT... 

Suntek IO AT... 


COMPUTERS 


AZ 386 


80386-16 Micro Processor, 
1 MB of Ram, Taac 1.2 
MB disk drive, 220 watt 
Power supply, 6 layer 
mothar board, RT 


AZ TURBO XT 


IBM Compatibla Computar. 
135 watt power supply, 

1 brand name tloppy disk 

1 parallel port, 1 serial 

port, 1 game port, PC 
keyboard, 640K Ram, 

8 expansion slots, 

8088-2 procassor .. $51900 


AZ TURBO AT 
512K, 6 & 10 MHZ, 
kayboard, 200 watt powar 
supply, one 1 2 teac drive, 
Phoenix Bios... -. $975 


LAPTOP COMPUTERS 


NEC Multispeed... . $1499 
Famous Brand 


AST 286 
PREMIUM COMPUTER 


512K, expandable to 2MB 
on the system board, RT 
enhanced style keyboard, 
paratiel, serial and clock, 
12 MB tloppy disk drive, 
T expansion slots, two 32 
bit fastram slots, DOS 3 1 
& Basic 

1 year warranty 


150 watt power supply, 
dual 360K drive, 10 MHZ 
mother board, 640K, 
keyboard 


Paradise Auto 480... ... 
Quad EGA Plus 
Vaga Deluxe 


EGA MONITORS 
AMDEK 722 .. 
Mitaubishi Diamond Scan... . 
NEC Multisync 
NEC Multisync Plus . 
Samsung 

FLOPPY DRIVES 


Teac 54" 360K 
Toshiba 314” 
Other Famous Brands 


HARD CARDS 


Plus Hardcard 20 MB .. 
Plus Hardcard 40 MB 


HARD DRIVES 


Miniscribe 20 MB............ 
Seagata 20 MB 


Seagate 30 MB AT 


* Shipping on most software is $5 00 


© AZ orders add 6 7% sales tax 


* Parsonal check/company allow 14 days to clear 


© Waaccapt Purchase Ordars trom authorized institutions tor 3 5% more 


than cash price. (Please call in first} 


KEYBOARDS 


Keytronics RT101... . 
Kaytronies 5151 
Kaytronies 5153 . . 
Suntek RT Style 


INCREDIBLE VALUES 
Genius Mouse... . .. .$59 


Monochrome Board w/printer 
port (similar to Harcules 
Graphics} 


Expansion Board 
Oto 576K 


Data Copy Microtax 


Amdek Laser Drive .. $640 


Desktop Publisher 
Graphics 


Color card w/printer 


Optimouse w/Dr Halo .. 
Optimouse w/DPG 


MODEMS 


Everex 300/1200 . 
Everex 2400 Int. 

Evarex 2400 Ext. . 
Hayes 1200.... 

Hayes 1200B .. 

Hayes 2400 

U.S. Robotics 2400 

U.S. Robotics 1200 Pass 


MONITORS 
AMDEK 410 Amber 
AMDEK 410 Green ... 
AMDEK 410 Whita ... 
Magnovox RGB .. 
Princeton HX 12E 
Pnnceton Max 12 .... 
Samaung TTL Amber w/tilt 
Samaung TTL Green w/tilt 
Samaung Color w/tilt 


PRINTERS 
CITIZEN 
MSP 10 ........... ‘ 
MSP 15E 


MSP 40 .. 
1200., 
180D.. 
Premiere 35 . 
Tribute 224 .... 


EPSON - Call on all models 
NEC 


P7 Parallal 
P6 Parallal 
P96GOXL 
P2200.. 


OKtDATA - Call on all modals 


PANASONIC 
1080-I/M2 ... 
1091-1/M2 
1092-1... 
1524. 

1592 . 

1595 ... 

3131 

3151. 


STAR MItCRONICS 


TOSHIBA 


341SL... 
351 Modal Il .. 


LASER PRINTERS 


Cannon Laser.... 

NEC 850+. 

NEC 860+. 

NEC 890... Aeade 
Laser Image 2000... 
Okidata Laser 6 

AST Laser 


64K 150NS 
256K 150NS 
258K 120NS 
80287 (Intel) . 
80287-8 (Intel) . 
8087-2 (Intel) 
8087 (Inte!) .... 





« All returns are subject to our approval. 
* There will be a 20% restock fee on all returns 
* Sorry no retunds on open sottware, due to copyright laws 


1-800-421-3135 


We Cater to the First Time Buyer! | THIS MONTH’S SPECIAL 


Call our friendly technical service 


(602) 246-2222 












































































¢ All Prices are subject to chenge 
° Sorry, no COD orders. 

































Microsoft Word 4.0 ..... $ 1 95 


— SOFTWARE — 



































ACCOUNTING EDUCATIONAL Ryan McFerien Cobol ..... $549 Aightwriter................. 
Cy MB acco te ctiecancactomimes Call MicrosoftLeaming DOS ..... $28 a goes 0 ele 3 ed oi ac oa 
Dec Eesy Accounting........ $54 Turbo Tutorll .............. ue ie Seen a Sone : 
Dac Easy Payroll .. ... 39 = Typing Tutor IV ui Ce ons ene iieieee 
Turbo Prolog ......... Be eS9Sgz....... 
Doliers & Sense ....... 1. 94 
Turbo Prolog Toolbox ........ S9 Super Key....... 
In House Accounting ......... 55 ENTERTAINMENT Turbo Lightin 
Meneging Your Money 30 ... 117 MULTI-USER xT Snug) + sae 35 
Chuck Yeager Flight Simitr.... 35 SOFTWARE Lo Jecooacesncaabesioocgauc 
COMMUNICATION F15-Stnke Eagle ............ 24 WORD-PROCESSING 
PROGRAMS Hecker Il........ 30 Microsoft Word... ... Calll Eesy Extra 5 
Cerbon Copy Plus........... 108 Kinge Quest . . 2 Fox Base ........... . $299 Lightening 2 
Crosstalk XVI 89 dG Tiepis « carne aaoniteles 3 39 Word Perfect M ft Word 40 
ie aie Microsoft Flight Simulator.... 28 | Word Perfect Moduies .. $75 idem noha anno 
Crosste!k MK4 .. -. 110 f Multimate Advantage II . 
Remote 89 Scenery Disk 1-7............. 7 9 
coro “+ Silent Service .... 30 PROJECT MANAGER Nery a 
Smartcom Il .. corer) Fs : Volkewriter3 ............... 
Transporter yag «Star Flight... . 40 Microsoft Project.... . .... 219 si eee i 
diese BoP Sub Battle................... 90 SuperProject Plus .......... Call ene Sasa 
DATA BASE MANAGERS Uh aaa Oo 
GRAPHICS : Word Perfect 42....... 
Boeing Graphics ....... .... Cat SPREADSHEETS Word Pertect Executive ...... 106 
Chartmaster ... ihe Hal cree 4 —.. 104 Word Parfect Library ... +. 59 
DB-XL Design Ged 2... vy 148 Kotus 1-2-3,.00 20 ttee Can Wordetar ProPack ... » 233 
Fox Base Plus . Diagrem Master............. Call Microsoft PC Excel.......... 30s  Wordstar 2000+... . - 194 
Genifer EasyiGedn. ee eres... 109 Perfect Plan ..........0.... tes Word Wizard ................ 39 
Knowiedgeman 2 saath. | +285 Energraphics 2.01 AdGR)  YESIDRESGSie seenocae . 149 
Peredox 20Premium........ 435 Genenc Gad... .. 49 Spreadsheet Auditor. . 82 
PFS: Professionel File ....... Call In-A-vision .... | 270) Suparcalc'4 Call We Feature 
Powerbase ........ Microsoft Chart 3.0. .. 229 VP Plenner Microsoft 
Newsroom ............ .. 91 VP Planner Plus............ . 88 
Quicksilver ... 295 Newsroom Professional . 65 Software for the 
Revelation .... -. 464 Printmaster...... ..... _ 29 UTILITIES 
R Base System V.. + Call Printshop.... 33 CopyiiPC ..........4.. Macintosh 
Refiex.......... +++ 81 Printshop Companion ........ 29 Copywrite .. 
Relate & Report . 112 Signmaster ................. 132 © Cubit ... 
We (ths oo ca nannosansguesonos 48 DAVE ...... 
Deskview 20.. C F 
DESKTOP PUBLISHING INTEGRATED Direct Access................ 49 al | or 
Pagemaker............00066 79) (POU weet SG Die clas. i's arse oom: 
PFS: First Publisher . ... 59 Ability Plus .. Call Eureke... 95 Ite ms N ot 
Ventura Publisher ... .. 455 ee vn - eS a. oe ¢ = 
PCIExeslicisccscosuers. Ca = Framework Il . . ” SIGNS | Gog A 
Microsoft Works . AS Gopnataee: «ccc ceoseeee ee Call Listed. 
DISKETTES Smart Software .........-... 429)0«=« Graph in tha Box Release 2 ... 55 
WON? ss cis cstercle estore Al MOS... oaeereeie es reed a9 
Bernoulli cart. 10MB ......... coe (uno BE as 
Bernoulli cart. 20 MB. . ore. Lotus Metro .. Call A 
Maxell 5%" DS/HD .. 24 LANGUAGES aes 0 oo 046OnReADOS . 55 wAREHOuse 
ESI EN DS/00 . - 20 Lattice C Compiler.......... 242 Microsoft Windows . . . $5 PRODUCTS 
3M ue DS/HD ... - 20 Microsoft C Compiler... . 249 ~Norton Advanced ... 78 
7 id ere a ke Microsoft Fortran 4.0 ........ 255 Norton Commender . 37 
[AS sognsoncd Microsoft Mecro Assembler ... 84 Norton Utilities........ ... 48 
pos Microsoft Pascal ............ Numericel Methods . Son 2701 W. Glendale Ave. 
Microsott Quick Basic .. PC Toola Deluxe .... een Phoenix, AZ 85051 
IBMiS Stents tenes e ascecse 102 = Microsoft Quick C...... Prokey 40........ ... 70 
[RXES) copa ncaammoognasaganss Call Ayan Mcferlan Fortren ...... (0) ORF oncoanas aaneco Goons 49 1-800-421 -31 35 


Phone Hours: Monday, Wednesday & Thurs- 


day 7 am-9 pm; Tuesday & Friday 7 am-5 





SAVE 60% 
On Our Everyday | 
Prices 































No Charga tor MasterCard or Visa 


¢ Minimum phone order $50.00 
* We do not guarantee compatibility. 





pm; Saturday 9 am - 5 pm MST. 
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ntroducing the two 
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The new COMPAQ DESKPRO 386/20" 


The world now has two new 
benchmarks from the leader 
in high-performance personal 
computing. The new 20-MHz 
COMPAQ DESKPRO 386/20 and 
the 20-lb., 20-MHz COMPAQ. 
PORTABLE 386 deliver system 
performance that can rival 
minicomputers. Plus they intro- 
duce advanced capabilities 
without sacrificing compatibil- 
ity with the software and hard- 
ware you already own. 


It simply works better. 


Both employ an industry- 
standard Intel’ 80386 micropro- 
cessor and sophisticated 32-bit 
architecture. Our newest porta- 
ble is up to 25% faster and our 
desktop is actually up to 50% 
faster than 16-MHz 386 PC's. 
But we did much more than 


simply increase the clock speed. 


For instance, the COMPAQ 
DESKPRO 386/20 uses a cache 
memory controller. It comple- 
ments the speed of the micropro- 


+h womb rar aml 


cessor, providing an increase in 
system performance up to 25% 
over other 20-MHz 386 PC's. It's 
also the first PC to offer an op- 
tional Weitek™ Coprocessor Board, 
which can give it the performance 
of a dedicated engineering work- 
station at a fraction of the cost. 

They both provide the most 
storage and memory within their 
classes. Up to 300 MB of storage 
in our latest desktop and up to 
100 MB in our new portable. 





most powerful PC's 
and ott. 





and the new 20-MHz COMPAO PORTABLE 386" 


Both use disk caching to inject to break the 640-Kbyte barrier today’s DOS applications to 


more speed into disk-intensive imposed by DOS. make you considerably more 

applications and both will run With these new computers productive. But that’s just the 

Ms’ OS/2. plus the original COMPAQ beginning. For more informa- 
As for memory, get up to16 MB + DESKPRO 386™ we now offer tion, call 1-800-231-0900, 

of high-speed 32-bit RAM with the broadest line of high- Operator 43. In Canada, call 

the COMPAQ DESKPRO 386/20 _— performance 386 solutions. 416-733-7876, Operator 43. 


and up to 10 MB with the COMPAQ They all let you run software 

PORTABLE 386. Both computers _ being written to take advantage 

feature the COMPAQ’ Expanded _ of 386 technology, including ’ : 
Memory Manager, which supports Microsofte Windows/386 Presen- _ Intel, Lotus, Microsoft, and Weitek are 
the Lotus*/Intel’/Microsoft* Ex- tation Manager. It provides ©1987 Compaq Cee C Copciion 
panded Memory Specification multitasking capabilities with All rights reserved. 


LOMPAR’ 





What makes the 
star AT 286 superior? 


100% tested, one-year 
guarantee 


Choose your own monitor 
TTL monitors with swivel 
tilt from Star start at $79. 


Sleek and compact 
Small footprint styling 
(6°x17"x 1634"). 


Expandable 

512K standard with 8 
expansion slots. 
Expandable to 640K 
or 1 meg. 


Powerful and fast 
80286-10 processor. 10/8 ~ 
MHz with Award BIOS. 
80287 socket included. 

1 wait state - 10.3 

Norton SI. 

O wait state - 11.5 

Norton St. 


Best tactile fee] —— 
IBM-enhanced (101 key) 
Key Tronics a 
keyboard. 





Modem 

1200 Baud Hayes com- 
patible modem internal 
w/software 


2400 Baud Hayes com- 
patible modem internal 
w/software [ 


Mouse 
Microsoft compatible 
complete 



























dust about everything! 
; specially the price. 


Thorough manual 
Very friendly, well 
illustrated user's manual 
for novice or pro. 


Easy to use 

Fast set-up with easily 
accessible switches and 
ports. 


Additional bays 

1.2 floppy and controller 
included. Accessible half 
height storage bays for 
internal tape back-up and 
disk drives. 


_- Customize to your needs 
Star Computers can be 
built to your specs; you 
don't have to settle for 
someone else's design. 


And more... 
Monographics or color 
graphics, parallel port, 
long lasting recharge- 
able Lithium battery and 
AA battery holder back- 
up built-in, 200 watt 
power supply, and free 
word processor. 





Volume Buyers. Our Prices are even better for you. Call for quotes. 


" 


* Best Buys 


Star’s wallet compatible accessories. 
All orders shipped in 48 hours via UP.S. 


3/2” Drives Tape Back Up 3 ®~ 
720K Toshiba 40 Meg Star 
w/mounting kit, 


P 125 Meg Archive 


Hard Orive All of our prices are 
Seagate $1238, 30 Meg fantastic. Call about 
RLL hard drive w/RLL printers. boards, drives, 
controller, cables and etc. ... you name 


1 year warranty it and we've got it. 


_CIRCLE 530 ON READER | SERVICE CARD 


Star Computers are used by major 
corporations, airlines and schools. 
Quality you can depend upon. 


Orders only: 800-STAR 286 
Ext. 286 
Information: 602-483-2854 


Between 9-5 M-F Mtn Sid Time 


MasterCard, VISA, American 
Express or write, sending 
check or money order to: 
Star Industries, Inc. 

7655 E. Redfield Rd., Suite 8 
Scottsdale, Arizona 85260 


COVER STORY 


ou’re shopping for your first com- 
puter, or perhaps a second ma- 
chine to let you continue the day’s 


work at home. You want to put PCs on ev- 
ery desk in your office without busting the 
budget. You want to buy a cheap machine 
that has the technological capability to be 
viable into the future. Should you be con- 
sidering inexpensive AT compatibles? 
Yes, yes, yes, and yes. 

PC Labs put out the call to every manu- 
facturer and marketer of inexpensive ATs, 
and we've thoroughly evaluated the 2! 
machines that arrived for testing—ma- 
chines from ANI, Altec, AMT, Bentley, 
CompuAdd, CCI, Dell Computer (PC’s 


Limited), 47th Street Computer, Logix, 
Lucky Star, Micro |, Northgate, OPC, ‘ : : 
Pan-United (Micro Lab), PC Craft, PC Anyone shopping for 


Designs, Proteus, 786 Computers, SCSI, Sie sere : 
Vector, and Wall Street Computers. an AT-class computer these 
We've also taken another look at four i 

name-brand favorites—the AST Pre- days would be foolish 
miuny/286, the Epson Equity Ill Plus, the 7 
NEC APC IV PowerMate 2, andthe fo ignore the multitude of 
Tandy 1000 TX—that, when bought at a_—_—<—<——<——————— 
good discount, become price competitive inexpensive machines 

with some of the lesser-known mail-order 
machines. 

Competition has pushed the prices of 
80286-based systems down to levels that . 
would have been attractive for 8088-based and direct sales. PC 
machines just a few years ago. AT compa- 
tibles are now commodity-like items; there Labs takes a look at 21 
is little basis to distinguish one from anoth- 
er in the minds of most buyers, so pricehas [OP contenders. 
become the dominant selling point. One 
result: some of the major players in this 
market are mail-order companies that put 
the systems together and sell them directly 
to the buyer without the burden of middle- 
level markups. 

Some mail-order firms like Dell Com- 
puter (which manufactures PC’s Limited 
computers) and CompuAdd (which mar- 


available through mail order 
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8 LOW-COST ATs 


kets computers under several names in- 
cluding Bentley, PC Source, United Solu- 
tions, and IMS) have high visibility, and 
their products are close to gaining brand 
name status. Others are more obscure, us- 
ing little more than a custom-printed 
nameplate on the outside of a generic chas- 
sis to identify themselves. 

Many of these mail-order houses have 
filled a niche that once was occupied by 
system integrators. Back in the late-1970s 
heyday of CP/M computers and the S-100 
expansion card bus, you could buy all the 
components for a computer from a variety 
of sources. Unfortunately, in order to get 
your CPU card talking to your disk con- 
troller, you often had to find someone to 
write a custom BIOS. This role was filled 
by system integrators, who built comput- 
ers one at a time. 

These days there is much more stan- 
dardization in the world of PCs. You can 
buy motherboards, IBM-compatible BIOS 
chips, controllers, and display adapters, 
install them in a chassis, and throw in a 
keyboard—and there’s a pretty good 
chance that the thing will work. The poten- 
tial sales volume is great and the means of 
reaching millions of prospective buyers 
more available than before, so yesterday's 
system integrators have evolved into to- 
day’s mail-order PC houses. 


WHY BUY? There are plenty of low- 
priced ATs to consider, but why buy one at 
all? Hasn’t 80286 technology been ren- 
dered obsolete by the IBM PS/2 family and 
the explosion of 80386 machines? 

True, the PS/2s offer some clear design 
advantages over older PCs, especially in 
the new Micro Channel architecture, 
which has higher transfer rates, smarter ar- 
bitration, and a sophisticated series of 
mini-coprocessors. But you don’t find 
those advantages in the PS/2 Models 25 
and 30, which also use the less-powerful 
8086 processor. A cheap 80286 machine 
will clearly outperform the Model 30, and 
to move up to the Model 50 ($3,595) or 
Model 60 ($5,295) will take your budget 
beyond $2,000. 

Compared with the inexpensive ma- 
chines reviewed here, 80386-based com- 
puters with the AT bus design cost at least 
$1,000 more (the stripped-down ALR 


386/2 lists at $1,990, the Tandy 4000 at | 





$2,599, the PC’s Limited 386-16 at 
$4,499); in fact, they can run as high as 
$10,000 more (for the top-of-the-line 
Compaq Deskpro 386/20). The 386s offer 
real advantages in speed and have guaran- 
teed viability long into the future. Remem- 
ber that a 12-MHz AT can approach the 
performance of some 386 machines. The 
most significant point is that 386s can run 
some of the new operating systems that 
will not work on a 286 (notable examples 
include Concurrent DOS 386, PC- 


If you’ re planning to 


spend $1,500 to $2,000_ 
for a system that 


includes a monochrome 


monitor and a hard 
disk, the low-cost AT 
may be your best bet. 


MOS/386, and SCO Xenix/386). They are 
not yet in wide use, and, given the huge in- 
stalled base of ATs, it is likely that many 
new operating systems will work with the 
80286 processor as well; but for now, 386 
machines are on the true cutting edge. 

The biggest operating-system news is 
OS/2, which will run on PS/2 computers 
(excluding the XTs-in-drag Model 25 and 
Model 30), 386 machines, and most—but 
not all—AT-class machines. No one 
knows how much impact OS/2 will have 
on the marketplace, but it is a good idea to 
make certain that OS/2 is an open option 
for you. We tested all 21 machines for their 





difference in cost between a fully config- 
ured PC-class and AT-class machine is of- 
ten only a few hundred dollars. For this rel- 
atively small increase in cost, you get a 
machine that will run 2 to 10 times faster 
than the original PC, can run OS/2, and 
can accept megabytes of RAM. 

For example, it’s exciting to see the 
CompuAdd Standard Turbo/8 PC compat- 
ible priced at $399. Next to that price tag, 
CompuAdd’s Standard 286/10 AT com- 
patible, at $995, seems overpriced. But by 
the time you configure both machines with 
512K RAM, a monitor and card, and a 20- 
MB hard disk, the prices hover around 
$1,000 for the PC and $1,400 for the AT. 
Once you’ve gone that far, you might as 
well take the extra step. 

Therefore, if you’re planning to spend 
$1,500 to $2,000 for a system that includes 
a monochrome monitor and a hard disk, 
the low-cost AT may be your best bet. But 
how can you choose from so very wide a | 
field? 

As always, you'll confront a quality- 
versus-price tradeoff. The more expensive 
machines often have a sturdier design with 
better-quality parts. In some low-cost ma- 
chines, you may find that the case does not 
fit precisely or the connecting hardware is 
made from cheap metal. The expansion 
cards may well be Taiwanese or Korean 
designs that mimic brand name originals. 
Keyboards may be flimsy, with no tactile 
response. And the final sacrifice is that 
some of these knock-off components may 
not perform like the originals, resulting in 
compatibility conflicts. 


POSITIVE SUPPORT Another impor- 


| tant issue is support. If you are an experi- 
) enced user with a half-dozen PCs and ATs 


ability to run a beta version OS/2; 13 of the | 


21 passed. 


If an AT compatible is as good as some | 


of the top options, why not go even further 
down and get an 8088/8086-based PC 
clone? We chose not to review low-cost 
PC clones as we did in ““The Cheapest PCs 
Ever’’ (PC Magazine, October 14, 1986) 


| 


already installed, you probably feel com- 
fortable inserting expansion cards, attach- 
ing cables, configuring ports, and initializ- 
ing hard disks. If you are new to PCs, 
however, you may be completely baffled 
by a set of five unlabeled D-connectors on 
the back of the computer, not knowing 
which one will speak politely to your print- 
er and which might result in a meltdown. 
Support comes in the form of documen- 


because they now exist in a trae commod- | tation and telephone access, and we found 


ity market. Their prices, which ranged 
from $507 to $1,099 then, have continued 
to tumble over the past 15 months, but the 


a wide range of support quality as we eval- 
uated these machines. A few of the cheap 
ATs are suitable for first-time users be- 
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cause they come with well-written instruc- 
tion manuals filled with clear illustrations, 
backed up by a knowledgeable and acces- 
sible support staff. On the other hand, one 
computer arrived with less than 2 ounces 
of documentation, which literally does not 
say much for the product. 


SERVICE Nearly every machine cov- 
ered here comes with a 12-month warranty 
covering parts and labor, which should 
give you some reassurance, especially if 
you are shopping by phone. In most cases 
you'll be required to send the computer | 
back to the company for warranty service, 
but most companies split the shipping; you 
pay to send it to them and they pay to send 
it back. Watch out, because a few have dif- 
ferent policies: either the company pays 
both ways (nice) or you pay both ways (not 
so nice). The Oriental Precision Co., man- 
ufacturer of the OPC-286, offers local de- 
pot service through national service com- 
panies. 

Warranty service is fine, but the com- 
pany has to stick around to honor the war- 
ranty. Many of these mail-order firms can 
be characterized as small operations, and 
there is a clear and present danger that 
some will drift off in the night as quietly as 
they came. But if the computer is built with 
standard components, you should be able 
to get service from any local hardware ser- 
vice company. 

Standard components means items 
such as the Western Digital WA2 combi- 
nation hard/floppy controller; Phoenix, 
Award, or Eden ROM BIOS; and a moth- 
erboard based on the Chips and Technol- 
ogies AT chip set. Other items such as dis- 
play adapters and I/O boards cost too little 
to bother repairing at all, you are better off 
just buying a replacement. If your machine 
uses a proprietary controller or BIOS, 
however, you may find it more difficult to 
get service. 





CAVEAT READER As you are discov- 
ering how these 21 computers measure up 
in the reviews that follow, there are a num- 
ber of important points to keep in mind. 
First, we asked each company to send one 
computer, configured with a monochrome 
monitor and some kind of hard disk, a 
complete system priced as close to $1,500 | 
as possible. In every case, we had hoped to 


get the very least expensive machine avail- 
able from the company, but in some cases 
the company chose to send a slightly more 
expensive model that they hoped would 
perform better, because of a faster clock 
speed or higher-quality hard disk. 

Most companies produce these com- 
puters 4 la carte rather than from a small 
list of preset configurations. You want a 
hard disk? Fine: 20, 30, 40MB or larger? 
You want a 40MB drive? Fine: do you 
want 65-, 40-, or 28-millisecond perfor- 


Almost every computer _ 





we tested arrived 
with DOS installed 
on its hard disk, ‘! 
but only six came with _ 
any kindof DOS _ 
documentation or disks. 











mance? Do you want 512K, 640K, or 
1MB of RAM? Do you want the “‘house 
brand’’ BIOS or Phoenix? Do you want a 
monochrome display adapter, mono- 
chrome graphics, CGA, or EGA? Small or 
standard case? Original AT-style keyboard 
or the new IBM Enhanced style? With 6-, 
8-, 10-, or 12-MHz performance? Almost 
all the companies offer one or more of 
these choices, which means that they offer 


dozens of different configurations, many | 


of which rely on different motherboards. 
So, don’t take our descriptions as the ulti- 
mate word on what these companies offer. 

Similarly, don’t count too much on the 
brand names of some of the components. 
For example, you may order a machine 
and find that where we got a Fuji floppy 
disk drive, you get a TEAC. Such inter- 
changeable components can vary with 
fluctuating prices and altering design 


specs. 

PC Labs evaluated two computers that 
came with Everex disk controllers, and by 
the time that the reviews were finished, 
both companies—Vector and Wall Street 
Computers—were shipping their ma- 








chines with Westem Digital controllers. 

Finally, you should realize that prices 
in this market are anything but stable. Our 
Fact Files and features table represent what 
is best considered a snapshot of the market 
as it looked in late 1987. Given the state of 
the world economy and the performance of 
the dollar against foreign currencies, the 
only statement we can make for certain is 
that not all of these prices will still be valid 
when you read this. Don’t read a review 
and then write out a check based on the 
Fact File. Instead, treat these figures as 
points of comparison; they tell you who is 
more or less expensive than the competi- 
tion (but even that can change). 

To help you compare apples with ap- 
ples, our features table lists four different 
prices: the base system price (at least 512K 
RAM and one |.2MB floppy disk drive), 
the monochrome system price (including 
monitor, display adapter, and hard disk), 
the EGA system price, and the tested con- 
figuration price. 


DEALING WITH DOS Don’t expect 
DOS to come automatically; it is not al- 
ways part of a system’s base price. Some 
shoppers may not realize that they need to 
pay the extra $80 to $120 for the operating 
system before they can bring the machine 
to life. 

Almost every computer we tested ar- 
rived with DOS installed on its hard disk, 
but only six came with any kind of DOS 
documentation or disks. In almost every 
case (with one notable exception), the 
company representatives explained that 
this was done for our convenience, and 
that they never install DOS on the hard 
disk unless it is purchased at the same time 
by the buyer. If a company provides an un- 
licensed and undocumented copy of DOS, 
this is not only illegal, it is also a disservice 
to the buyer, who is stranded without the 
support documentation necessary to make 
DOS work. 

According to a Microsoft representa- 
tive, such a practice would be in direct vio- 
lation of copyright laws. The irony is that it 
costs so little to buy the right to distribute 
MS-DOS as part of a system. The cost var- 
ies with the number of systems sold but 
typically should be about $25 or $30 per 
machine. Even in the cutthroat business of 
low-end marketing, this additional 2 per- 
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cent of the purchase price of a $1,500 AT 
should be an affordable cost for a manufac- 
turer to bear. 


HARDWARE DECISIONS You should 
consider two additional factors as you 
shop. 

The first is keyboards. The ones sup- 
plied with these machines were uniformly 
poor. In most cases they had no tactile re- 
sponse, and it is no fun to spend hours a 
day working at a mushy keyboard. Unfor- 
tunately, this is something you simply 
can’t judge when you shop from the ads or 
by telephone. In addition, there is the 
question of keyboard layout. Many offices 


One of these 21 
machines may indeed 
turn out to be your 





best computer buy. 


have PCs and ATs in place, and people of- 
ten must move from one machine to anoth- 
er. Not everyone will want to move up to 
the newer 101-key IBM Enhanced style 
keyboard with the function keys along the 
top (and the Ctrl key moved to where my 
little finger won't go). It would be nice to 
find a machine that offered a range of key- 
board options in terms of layout, quality, 
and price. 

The other critical area is floppy disk 
drives. Almost every machine we tested 
accepted the 34-inch floppy disk drive we 
installed as a test of compatibility and flex- 
ibility. As more and more PCs with micro- 
floppy disk drives hit the desks, it will be- 
come increasingly useful to have a 
machine with both 5¥-inch and 34-inch 
drives available. Eventually, many users 
may need only the 32-inch drive. The a la 
carte approach of many vendors will per- 
mit you to add one of the small drives (or 
insert it in place of the 1.2MB 54-inch 
floppy disk drive) for a small additional 
cost. 
| Reviews of 21 inexpensive AT-compa- 

tibles Tullow. The price tags of these tor 
figured systems, from a low of $1,199 toa 
high of $2,030, should entice you to 











browse. Within this price range, you'll | 
find some 12-MHz machines, some 40MB | 
hard disks, even a free EGA display adapt- 
er. One of these machines may indeed tum — 
out to be your best computer buy. 

—Alfred Poor 


program, but it was frustrating to be able to 
look but not touch; you can’t change the 
settings this way. The only way to alter the 
settings is to create an error during the 
power-on self-test (POST) by doing some- 
thing as simple as holding down the Space- 


| bar while the machine boots. The result is 


ALPHANUMERIC 
INTERNATIONAL INC. 


ANI 8T 


Where do they get these names? Some 
computer clones go for cute or catchy 
names, others for descriptive names, and 
still others for what can be most gencrous- 
ly described as utilitarian names. Alphanu- 
meric International has a name that ap- 
pears to say almost nothing about the | 
product: 8T. Nothing, that is, until you say | 
it out loud and discover that it is yet anoth- 
er attempt to dodge the pin-striped legal 
eagles from Big Blue. 

Hiding behind this cryptic moniker is a 
rather typical low-cost AT machine. It 
comes with eight slots: two 8-bit and six 
16-bit. It offers five half-height disk bays, 
three of which can be reached through 
holes in the front of the case. The evalua- 
tion unit came with a Westem Digital con- 
troller and a Seagate hard disk. There was 
even an extra I/O card with a serial port, 
and a pigtail adapter so that a 25-pin cable 
could be easily plugged into the 9-pin seri- 
al socket. 

The 8T comes with 640K RAM on the 
motherboard, although by replacing two 
banks of 64K chips with 256K you can up- 
grade it to a full megabyte of memory. It 
has a ROM BIOS from Eden, which was 
second only to Phoenix among our review 
machines as the BIOS of choice. The eval- 
uation unit came with Version 3.16 of the 
BIOS, which was one revision older than 
some of the other Eden BIOS installations 
in the machines we tested. 





UNDOCUMENTED BENEFITS The 
Eden ROMs offered some interesting 
benefits, although they were not docu- 
mented anywhere that ] could locate. Once 
the machine had been booted and was run- 
ning, it was possible to display the con- 
tents of the CMOS (complementary metal 
oxide semicunductot) RAM configuration 4 
settings by pressing Ctrl-Alt-Esc. It was | 
nice not having to load a separate utility 


an error message and an invitation to nin 
the setup procedure. This is a potentially 
attractive feature, but hard to use when not 
documented. 

In fact, the documentation for the 8T is 
probably the second skimpiest of any ma- 
chine tested here. It consisted of a few 
folders and three skinny pamphlets cover- 
ing the motherboard, the I/O card, and the 
monochrome graphics adapter. These 
booklets contain a wealth of technical in- 
formation but little on the operation or con- 
figuration of the machine. 


COMPONENT DESIGN The Maxi- 
Switch keyboard and Princeton MAX-12 
monochrome monitor were probably my 
favorite components in the system. The 
IBM Enhanced-style keyboard comes with 
extra keycaps for the Ctrl and CapsLock 
keys, but with the legends reversed. There 
is a switch on the underside of the key- 
board that permits you to switch the as- 
signments of these two keys, making for a 
far more comfortable layout from my per- 
spective (Ctrl belongs above the Left Shift, 
not below it). The keyboard is also XT/AT 
switchable. 

Fit and finish were acceptable aside 
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| ANLST 

Alphanumenic Intemational Inc. 

13360 E Firestone Blvd. 

Santa Fe Springs, CA 90670 

(213) 921-8689 

List Price: Basic system with 640K RAM, 
1.2MB floppy disk dnve, $949; with DOS, 
monochrome monitor and card, 20MB hard 
disk, $1,499; with 40OMB hard disk, $1,699, 
with EGA monutor and card, 20MB hard 
disk, $1.999; EGA system with 4OMB hard 
disk, $2,199. 

In Short: The 8T presents a below-average 
value owing in part to its poor documenta- 
‘Hon, alfhough ils keyboard "ind expansion 
pahilities do give it some versatility. 

CIRCLE 698 ON READER SERVICE CARD 
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cause they come with well-written instruc- 
tion manuals filled with clear illustrations, 
backed up by a knowledgeable and acces- 
sible support staff. On the other hand, one 
computer arrived with less than 2 ounces 
of documentation, which literally does not 
say much for the product. 





SERVICE Nearly every machine cov- 
ered here comes with a 12-month warranty 
covering parts and labor, which should 
give you some reassurance, especially if 
you are shopping by phone. In most cases 
you'll be required to send the computer 
back to the company for warranty service, 
but most companies split the shipping; you 
pay to send it to them and they pay to send 
it back. Watch out, because a few have dif- 
ferent policies: either the company pays 
both ways (nice) or you pay both ways (not 
so nice). The Oriental Precision Co. , man- 
ufacturer of the OPC-286, offers local de- 
pot service through national service com- 
panies. 

Warranty service is fine, but the com- 
pany has to stick around to honor the war- 
ranty. Many of these mail-order firms can 
be characterized as small operations, and 
there is a clear and present danger that 
some will drift off in the night as quietly as 
they came. But if the computer is built with 
Standard components, you should be able 
to get service from any local hardware ser- 
vice company. 

Standard components means items 
such as the Western Digital WA2 combi- 
nation hard/floppy controller; Phoenix, 
Award, or Eden ROM BIOS; and a moth- 
erboard based on the Chips and Technol- 
ogies AT chip set. Other items such as dis- 
play adapters and I/O boards cost too little 
to bother repairing at all; you are better off 
just buying a replacement. If your machine 
uses a proprietary controller or BIOS, 
however, you may find it more difficult to 
get service. 




















CAVEAT READER As you are discov- 
ering how these 21 computers measure up 
in the reviews that follow, there are a num- 
ber of important points to keep in mind. 
First, we asked each company to send one 
computer, configured with a monochrome 
monitor and some kind of hard disk, a 
complete system priced as close to $1,500 
as possible. In every case, we had hoped to 











get the very least expensive machine avail- 
able from the company, but in some cases 
the company chose to send a slightly more 
expensive model that they hoped would 
perform better, because of a faster clock 
speed or higher-quality hard disk . 

Most companies produce these com- 
puters 4 la carte rather than from a small 
list of preset configurations. You want a 
hard disk? Fine: 20, 30, 40MB or larger? 
You want a 40MB drive? Fine: do you 
want 65-, 40-, or 28-millisecond perfor- 








we tested arrived 
with DOS installed 
onitsharddisk, 
but only six came with _ 
any kind of DOS 
documentation or disks. 




















mance? Do you want 512K, 640K, or 
1MB of RAM? Do you want the ‘‘house 
brand’’ BIOS or Phoenix? Do you want a 
monochrome display adapter, mono- 
chrome graphics, CGA, or EGA? Small or 
standard case? Original AT-style keyboard 
or the new IBM Enhanced style? With 6-, 
8-, 10-, or 12-MHz performance? Almost 
all the companies offer one or more of 
these choices, which means that they offer 
dozens of different configurations, many 
of which rely on different motherboards. 
So, don’t take our descriptions as the ulti- 
mate word on what these companies offer. 

Similarly, don’t count too much on the 
brand names of some of the components. 
For example, you may order a machine 
and find that where we got a Fuji floppy 
disk drive, you get a TEAC. Such inter- 
changeable components can vary with 
fluctuating prices and altering design 
specs. 

PC Labs evaluated two computers that 


came with Everex disk controllers, and by | ies with the number of systems sold but 
the time that the reviews were finished, | typically should be about $25 or $30 per 


both companies—Vector and Wall Street 
Computers—were shipping their ma- 

































chines with Western Digital controllers. 

Finally, you should realize that prices 
in this market are anything but stable. Our 
Fact Files and features table represent what 
is best considered a snapshot of the market 
as it looked in late 1987. Given the state of 
the world economy and the performance of 
the dollar against foreign currencies, the 
only statement we can make for certain is 
that not all of these prices will still be valid 
when you read this. Don’t read a review 
and then write out a check based on the 
Fact File. Instead, treat these figures as 
points of comparison; they tell you who is 
more or less expensive than the competi- 
tion (but even that can change). 

To help you compare apples with ap- 
ples, our features table lists four different 
prices: the base system price (at least 512K 
RAM and one 1.2MB floppy disk drive), 
the monochrome system price (including 
monitor, display adapter, and hard disk), 
the EGA system price, and the tested con- 
figuration price. 


DEALING WITH DOS _ Don’t expect 
DOS to come automatically; it is not al- 
ways part of a system’s base price. Some 
shoppers may not realize that they need to 
pay the extra $80 to $120 for the operating 
system before they can bring the machine 
to life. 

Almost every computer we tested ar- 
rived with DOS installed on its hard disk, 
but only six came with any kind of DOS 
documentation or disks. In almost every 
case (with one notable exception), the 
company representatives explained that 
this was done for our convenience, and 
that they never install DOS on the hard 
disk unless it is purchased at the same time 
by the buyer. If a company provides an un- 
licensed and undocumented copy of DOS, 
this is not only illegal, it is also a disservice 
to the buyer, who is stranded without the 
support documentation necessary to make 
DOS work. 

According to a Microsoft representa- 
tive, such a practice would be in direct vio- 
lation of copyright laws. The irony is that it 
costs so little to buy the right to distribute 
MS-DOS as part of a system. The cost var- 


machine. Even in the cutthroat business of 
low-end marketing, this additional 2 per- 
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cent of the purchase price of a $1,500 AT 
should be an affordable cost for a manufac- 
turer to bear. 


HARDWARE DECISIONS You should 
consider two additional factors as you 
shop. 

The first is keyboards. The ones sup- 
plied with these machines were uniformly 
poor. In most cases they had no tactile re- 
sponse, and it is no fun to spend hours a 
day working at a mushy keyboard. Unfor- 
tunately, this is something you simply 
can’t judge when you shop from the ads or 
by telephone. In addition, there is the 
question of keyboard layout. Many offices 


One of these 21 
machines may indeed 
turn out to be your 





best computer buy. 


have PCs and ATs in place, and people of- 
ten must move from one machine to anoth- 
er. Not everyone will want to move up to 
the newer 101-key IBM Enhanced style 
keyboard with the function keys along the 
top (and the Ctrl key moved to where my 
little finger won’t go). It would be nice to 
find a machine that offered a range of key- 
board options in terms of layout, quality, 
and price. 

The other critical area is floppy disk 
drives. Almost every machine we tested 
accepted the 3'4-inch floppy disk drive we 
installed as a test of compatibility and flex- 
ibility. As more and more PCs with micro- 
floppy disk drives hit the desks, it will be- 
come increasingly useful to have a 
machine with both 5¥%-inch and 3'4-inch 
drives available. Eventually, many users 
may need only the 32-inch drive. The a la 
carte approach of many vendors will per- 
mit you to add one of the small drives (or 
insert it in place of the 1.2MB 5%-inch 
floppy disk drive) for a small additional 
cost. 

Reviews of 21 inexgsnsive AT-compa- 
tibles follow. The price tags of these con- 
figured systems, from a low of $1,199 toa 
high of $2,030, should entice you to 








browse. Within this price range, you'll 
find some 12-MHz machines, some 40MB 
hard disks, even a free EGA display adapt- 
er. One of these machines may indeed tum 
out to be your best computer buy. 
—Alfred Poor 


ALPHANUMERIC 
INTERNATIONAL INC. 


ANI 8T 

Where do they get these names? Some 
computer clones go for cute or catchy 
names, others for descriptive names, and 
still others for what can be most generous- 
ly described as utilitarian names. Alphanu- 
meric International has a name that ap- 
pears to say almost nothing about the 
product: 8T. Nothing, that is, until you say 
it out loud and discover that it is yet anoth- 
er attempt to dodge the pin-striped legal 
eagles from Big Blue. 

Hiding behind this cryptic moniker is a 
rather typical low-cost AT machine. It 
comes with eight slots: two 8-bit and six 
16-bit. It offers five half-height disk bays, 
three of which can be reached through 
holes in the front of the case. The evalua- 
tion unit came with a Western Digital con- 
troller and a Seagate hard disk. There was 
even an extra I/O card with a serial port, 
and a pigtail adapter so that a 25-pin cable 
could be easily plugged into the 9-pin seri- 
al socket. 

The 8T comes with 640K RAM on the 
motherboard, although by replacing two 
banks of 64K chips with 256K you can up- 
grade it to a full megabyte of memory. It 
has a ROM BIOS from Eden, which was 
second only to Phoenix among our review 
machines as the BIOS of choice. The eval- 
uation unit came with Version 3.16 of the 
BIOS, which was one revision older than 
some of the other Eden BIOS installations 
in the machines we tested. 


UNDOCUMENTED BENEFITS The 
Eden ROMs offered some interesting 
benefits, although they were not docu- 
mented anywhere that I could locate. Once 
the machine had been booted and was run- 
ning, it was possible to display the con- 
tents of the (MOS (nomplementary metal 
oxide semiconductor) RAM configuration 
settings by pressing Ctrl-Alt-Esc. It was 
nice not having to load a separate utility 








program, but it was frustrating to be able to 
look but not touch; you can’t change the 
settings this way. The only way to alter the 
settings is to create an error during the 
power-on self-test (POST) by doing some- 
thing as simple as holding down the Space- 
bar while the machine boots. The result is 
an error message and an invitation to run 
the setup procedure. This is a potentially 
attractive feature, but hard to use when not 
documented. 

In fact, the documentation for the 8T is 
probably the second skimpiest of any ma- 
chine tested here. It consisted of a few 
folders and three skinny pamphlets cover- 
ing the motherboard. the 1/O card, and the 
monochrome graphics adapter. These 
booklets contain a wealth of technical in- 
formation but little on the operation or con- 
figuration of the machine. 


COMPONENT DESIGN The Maxi- 
Switch keyboard and Princeton MAX-12 
monochrome monitor were probably my 
favorite components in the system. The 
IBM Enhanced-style keyboard comes with 
extra keycaps for the Ctrl and CapsLock 
keys, but with the legends reversed. There 
is a switch on the underside of the key- 
board that permits you to switch the as- 
signments of these two keys, making for a 
far more comfortable layout from my per- 
spective (Ctrl belongs above the Left Shift, 
not below it). The keyboard is also XT/AT 
switchable. 

Fit and finish were acceptable aside 


re 
FACT FILE 


ANIST 

Alphanumeric International Inc. 

13360 E. Firestone Blvd. | 
Santa Fe Springs, CA 90670 
(213) 921-8689 

List Price: Basic system with 640K RAM, | 
1.2MB floppy disk drive, $949; with DOS, = { 
monochrome monitor and card, 20MB hard 





















disk, $1,499; with 4OMB hard disk, $1,699; 
with EGA monitor and card, 20MB hard 
disk, $1,999; EGA system with 40MB hard 
disk, $2,199. 

In Short: The 8T presents a below-average 
value owing in part to its poor documenta- 
tion, although its keyboard and expansion ca- 
pabilities do give it some versatility. , 
CIRCLE 696 ON READER SERVICE CARD. 
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The ANI 8T looks very much like other 
standard AT campatibles, It has eight 
expansion slats (six 16-bit and two 8- 
bit) and five half-height drive bays, 
three af which are accessible from the 
Jront. Its $1,499 price for a system 
including 20MB hard disk and 
monochrome monitor is good, but it's 
not the kind of rock-bottom bargain 
that some af the other systems 
represent. 


from one glaring design flaw in the main 
case itself. The leftmost cutout in the back 
was adjacent to a rounded comer on the 
outside of the case. While this curved area 
may have aesthetic appeal, it prevented in- 
serting our parallel cable connector into the 
25-pin connector on the bottom of the dis- 
play adapter card in that slot. Moving the 
card to an interior slot solved the problem, 
but the case design is flawed in a way that 
could cause some real frustration. 

The hard disk came formatted with MS- 


Lh ne men = 


DOS 3.21 already installed, but there was 
no DOS documentation or distribution 
disks. When asked about this, an Alphanu- 
meric International representative ex- 
plained that the normal procedure is to per- 
form a low-level format only; DOS is 
included if the buyer chooses to pay for the 


option. 


PERFORMANCE = The 8T performed on 
a par with other machines in its class. The 
only problem was its initial inability to run 


a beta version of OS/2, a matter | was able 
to resolve after finding out from Alphanu- 
meric’s support staff which undocumented 
configuration changes had to be made to 
the motherboard jumpers. 

One bright note in the 8T’s favor is that 
besides providing the standard |-year 
parts-and-labor warranty, Alphanumeric 
will pay shipping in both directions for 
warranty repai 

With a respectable but not amazing 
price tag of $1,499 for a monochrome sys- 
tem with a 20MB hard disk ($1,699 with a 
40MB hard disk), the 8T rates slightly be- 
low average in relation to the rest of the 
pack in terms of total value. You can prob- 
ably do better.—Alfred Poor 


ALTEC TECHNOLOGY CORP. 
Altec-286 


Take an 80286, a pair of Phoenix ROM 
chips, 512K RAM, and a Western Digital 
combination controller, and dump them 
inside a chassis. Shake, let stand until set- 
tled, and you have your basic AT clone. In 
short, you have the Altec-286. 

The Altec-286 does go beyond the bare 
minimums in some respects. For example, 
it comes with both a CPU speed switch and 
a hardware reset button. The documenta- 
tion is supplied in a handsome linen- 
wrapped binder with matching slipcase. 
The chassis has cutouts in the back to 
mount those extra port connectors that 


FACT 


Alltec-286 

Altec Technology Corp. 

5751 Rickenbacker Rd. 

Los Angeles, CA 90040 

{800) 255-997] 

(213) 888-9100 

List Price: Basic system with 512K RAM, 
1.2MB floppy disk dnve, $975; with DOS, 
monochrome monitor and card, 20MB hard 
disk, $1,495; with 40MB hard disk, $1,695; 
EGA system with 20MB hard disk, $1.795; 
EGA system with 40MB hard disk, $1,995. 
In Short: The Altec-286 plays hard and fast 
and 1s not your basic AT clone. It has the 12- 
MHz speed that you may want, but not the 
kind of documentation you may need. This 
one is a bargain for the self-reliant 

CIRCLE 697 ON READER SERVICE CARD 
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a * he 21 inexpensive AT compatibles 
[Wy ne Low-Cost ATs: Summary of Features Nal e fe te” 
H ascending price order based on the cost 
ihe of a system configured with al least 512K 


RAM, a monochrome monitor and card, 
and a hard disk. The size of the hard disk 





Weill Street 
Micro1 Lucky Star Computers 
288 Pius GST-2000 Sentley 288/8 OPC-286 SCSI 288/10 Maxxima 
Base price $849 $895 $799 $965 $985 $949 
RAM 640K 1MB 512K 512K 612K 1MB 
Floppy diek drives One 1.2MB One 1.2MB One 1.2MB One 1.2MB One 1.2MB One 1.2MB 
Hard disk None None None None None None 
Clock/calendar e e e e e e 
Software Setup Diagnostics Fullback, setup DOS, BASIC None None 
Monitor None None None None None None 
Ports None 1 paralle! 1 parallel None None 2 parallel, 
2 senal 
Slots 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 
28-bit 28-bit 28-bit 86-bit 28-bit 26-bit 
Power supply (watts) 200 200 200 230 200 200 
Reset switch e e re) e re) e 
Keyboard style Onginal AT IBM Enhanced [BM Enhanced Original AT Original AT IBM Enhanced 
Keyboerd connection Back Back Back Back Back Back 
Keyboard cabie length (inchee) 4 60 50 3 3 46 


Configuration prices 


Price of monochrome system with at $1,199(20MB) $1,285(20MB) $1,329(20MB)  $1,399(20MB)  $1,420(20MB) $1,474 (20MB) 
feaat 512K RAM, hard disk, and DOS 














Price of EGA system $1,549 (20MB) $1,685 (20MB) $1,669 (20MB) wat $1,710 (20MB) $1,849 (20MB) 
| Contigurationtested | iguration tested 
Price $1,199 $1,285 $1,329 $1,399 $1,420 $1,624 
Contiguration 20MB hard disk, 20MBharddisk, 20MBharddisk, 20MBharddisk, 20MBharddisk, 30MB harddisk, 
monochrome monochrome monochrome monochrome monochrome monochrome 
monitor monitor monitor monitor monitor monitor 
Clock speed (MHz) 6/10 6/10 6/8 68 10 6/10 
Controller card handles Twoharddisks  Twoharddisks  Twoharddisks | Twoharddisks Twoharddisks  Twohard disks 
and two floppy end two floppy and two floppy and two floppy and two floppy and two floppy 
disk drives disk dives disk drives disk drives disk drives disk drives 
Alternative floppy drive available ° (e) (e) (e) Oo 
Warranty 1 year 1 year tyear 1 year 1 year parts, 1 year 
6 months labor 
BIOS manufacturer Phoenix, Award Phoenix Intech American Micronic. 
Megatrends 
O&/2 boot capability e e e (eo) (e) e) 
Successful 3¥-inch drive Installation © e e e e e 
FCC certification class B B B B B B 





“Ze Tindicates Exitor’s Choice @—Yes O—No N/A'—Not applicable: OPC plans to release an EGA configuration. 
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included is isted to the right of the price. 


The EGA system price refiects simply the to PC Labs with either a littie more or a 
cost of choosing an EGA monitor and card Ittle less configured in; these differences 
tather than a monochrome monitor and are refiected in the tested-configuration 
card. In most cases, the tested configura- Prices. 


tion was the same as the basic mono- 





identical. A few computers, however, came 


in the last four columns are the fea- 





“Heard on the Street’: the Tandy 1000 TX, 
the AST Premium/286, the Epson Equity III 
Plus, and the NEC APC IV PowerMate 2. 
The prices listed in the tabie for these ma- 
chines are retail. To see how iow their dis- 
counts can go, check the Fact Fiies within 





































chrome system, and the prices are tures of the four machines mentioned in the story. 
~~; CompuAdd 
Aitec-288 PC Craft 288-C ANI 8T i Standard 280-10 — Logix ATC 200 Micro Lab AT-286 
Base price $975 $1,095 $949 $995 $1,584 $999 
Base price includes 
RAM 512K 512K 640K 512K 1MB 512K 
Floppy diak drives One 1.2MB, One 1.2MB One 1.2MB One 1,2MB One 1.2M8 One 1.2MB 
one 360K 
Hard disk = None None None None 20M8 None 
Ciock/calendar e e e e e e 
Softwara None None None Fullback, setup, DOS. setup, DOS, BASIC 
Disk Manager shareware 
Monitor None Nona None None Monochrome None 
Ports 1 parallel 1 parallel, 2paraliel, 1 paraltel 2 parallel, 1 parallel, 
t senal 2senal 2senal 1senal 
Siots 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 5 16-bit, 6 16-bit, 
28-bit 28-bit 28-bit 28-bit 28-bii 28-bit 
Power eupply (watts) 220 200 200 200 200 200 
Reset ewitch @ (@) (e) e e e 
Keyboard etyla 18M Enhanced IBM Enhanced IBM Enhanced IBM Enhanced (BM Enhanced Proprietary 
Keyboard connection Back Back Back Back Back Back 
Keyboard cable length {inchae) 42 48 44 50 44 42 
Configuration prices ——————eE——————eeEeE 
Price of monochrome eyetem with at $1,495 (20MB) $1,495 (20MB) $1,499 (20MB) $1,529 (20MB) $1,584 (20MB) $1,599 (40MB) 
leest 512K RAM, hard dlak, and DOS 
Prica of EGA eyetem $1,795 (20MB) —_$1,950(20MB) —«-$1,999(20MB)  $1,868(20MB) —$2.083(20MB) —$1,999(40M8) 
Configuration tested = 
Price $1,575 $1,495 $1,849 $1,814 $1,718 $1,599 
Configuration 20MB harddisk, 20MBharddisk, S3OMBharddisk, 40MBharddisk, 20MBharddisk, 40MB hard disk, 
second floppy monochrome monochrome monochrome monochrome monochrome 
drive, monitor monitor monitor monitor monitor 
monochrome 
monitor 
: 
Clock speed (MHz) ai2 810 8/10 6/10 6/10 6/10 
Controller card handies Two hard disks Two hard diaks ‘Two hard disks. Two hard disks. Two hard diske Two hard disks 
and two floppy and two floppy and two floppy and two floppy and two floppy and two floppy 
disk drives disk drives disk dnves disk drives disk drives disk drives 





Alternative floppy drive eveitable fe) fe) fe) fe) ie} fe) 
Warranty 1 year 1yeer tyear 1 year 9 months 1 year 
BiOS menufacturer Phoenix Phoenix Eden Phoenix Phoenix Phoenix 
OS/2 boot capability e e ie) e (a) e 
Successful 3/2-inch drive instaliation e e e e e ® 

FCC certification class 8 8 
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Your prayers have been answered. 

Now you can buy an affordable PC 
compatible from a company that will 
give you real PC of mind. Hyundai. 
The $14 billion Korean giant that’s one 
of the world’s largest corporations. 

A Hyundai computer is more than 
just a safe buy. It’s a smart buy. Because 
you get more for your bucks than a 
box. Witness Hyundai’s XT Turbo— 


the 8.0 Mhz Super-I6T. 
It sports all the standard features 
you want. Like 640K of RAM. Six 


expansion slots. Serial and parallel ports. 


A real-time clock with battery backup. 
But, on top of those, you also get 
Electric Desk—the easy-to-use, inte- 
grated software package that gives you 
word processing, spreadsheet and data- 
base programs. Plus a 100,000 word 


spellchecker and a communications 
program to manage your modem. 

Another soul-satisfying feature is 
Hyundai’s 18-month warranty. Longer 
than many computer companies 
will be in business. 

It’s backed by a network of Hyundai 
dealers, carefully-selected and specially- 
trained to give you the best service and 
support in the business. 


IBM wit 





| You'll find this same kind of value 
with every member of the Hyundai 
| family. From our small footprint 
Super-286C to our diskless PC Terminal. 
If you've been searching all over 
for everything you get with Big Blue 
except the big price, save your soles. 
And see Hyundai’s compatibles today. 
For the Hyundai dealer near- 


est you, call 1(800)-544-7808. 
CIRCLE 124 ON READER SERVICE CARD 
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(ii ComeGest ATs: Summary of Features 


rl : (continued) 























786 Stanford 
Northgate Systems PC's 
Vector 266 266/12 ET 288-10 CCI sT/286 Limited 286-8 AMT286 
Base price $1,175 $1,687 $1,049 $1,595 $1,249 $950 
RAM 640K 640K 1MB 1MB 640K 640K 
Floppy disk drives One 1.2MB One 1.2MB One 1.2MB One 1.2MB One 1.2MB One 1.2MB 
Hard disk None 32MB. None 20MB None None 
Clock/calendar e e e e e e 
Software Disk Manager, DOS, BASIC, None Disk Manager Setup None 
utilities utilites 
Monitor None Monochrome None None None None 
Ports None 1 paraltel, 1 parallel, 1 parallet 1 parallel, 2 parallel, 
1 serial 1 serial, 1 game 2serial,1game 1 serial 
Slots 4 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 6 16-bit, 
48-bit 28-bit 26-bit 28-bit 28-bit 28-bit 
Power eupply (watts) 200 220 180 200 192 220 
Reset switch e o e e fe) o 
Keyboard style (8M Enhanced IBM Enhanced —_ Proprietary IBM Enhanced IBM Enhenced IBM Enhanced 
Keyboard connection Back Back Back Back Back Back 
cable length (Inches) 50 48 76 43 68 48 


Configuration prices 


Price of monochrome system with at $1,670(30MB) $1,687(32MB) $1,700(20MB)  $1,715(20MB)  $1,799(20MB) $1,870 (42M8) 
least 512K RAM, hard disk, and DOS 


Price of EGA system $1,970(30MB) —_—$2,182(32MB) —*$2,102(20MB) —$2,215(20MB) _—$2,299(20MB) _ $2,290 (42M) 

















= 
Prica $1,670 $1,786 (32MB) $1,700 $1,895 $1,799 $1,670 
Configuration 30MB harddisk, 32MBharddisk, 20MBharddisk, 20MBharddisk, 20MBharddisk, 42MB harddisk, 
monochrome second floppy monochrome rome monochrome monochrome 
monitor drive, monitor monitor monitor monitor 
monochrome 
monitor 
Clock speed (MHz) 6/10 8/12 6/10 6/10 68 6/10 
Controlier card handles Two hard disks Two hard disks Two hard disks Two hard disks Jwo hard disks Two hard disks 
and two floppy and two floppy and two floppy and two floppy and two floppy and two floppy 
disk drives disk dnves disk drives disk drives disk drives disk drives 
Attornative floppy drive avaliable fo) e ° ° Oo ° 
Warranty Tyear 1 year 1 year 1 year 1 year 1 year 
BIOS manufacturer Award Award Award Phoenix PC's Limited Eden 
OS/2 boot capability e e e e [o} oO 
Successful 34-inch drive installation © e e e o e 
FCC certification class 8 8 8 8 8 8 


[ic3 —indicates Editor's Choice @—Yes O—No NA*—Not applicable: NEC does not offer a monochrome monitor. NA*—Not applicable: Epson does not supply an EGA monitor. 
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Computer 
PC Deelgns Maxum 266 AST Epsos NEC APC IV 
Proteus 286F GV-801 Turbe 10 Tandy 1000 TX = Premium/286 Equity tliPlue PowerMate 2 
Base price $1,495 $1,200 $1,149 $1,199 $1,995 $2,295 $2,595 
Base price includes om = = 
RAM 5t2K {MB 640K 640K 640K 640K 640K 
Floppy disk drives One 1.2MB One 12MB One 1.2MB One 720K One 12MB One 1.2MB One 1.2MB 
3¥%-inch 
Hard dtak None None None None None None None 
Clock/ealendar ® ® ® ® e e e 
Softwara Little Black Nons DOS, BASIC, DOS,BASIC, DOS, BASIC 00S, BASIC, DOS, BASIC 
Book setup Personal X-Tres 
DeskMate 2 
Monitor None None None None Nona None None 
Ports 1 parallel, 1 parallel, None 1 parallei, 1 parallal, t parallel. 1 parallel, 
1 senal 1senal 1 senal 1senal t sensi 1senal 
Slots 6 16-bit, 6 16-bit, 6 16-bit, 58-bit 5 16-bit, 6 16-bit, 6 16-bit, 
28-bit 28-bit 28-bit 28-bit 38-bit 28-bit 
Power aupply (watts) 195 200 200 67 200 192 200 
Reset switch e oO oO @) ® ® e 
Kayboard atyle Onginst AT IBMEnhsnced IBMEnhanced Propnetary IBMEnhanced I@MEnhanced IBMEnhenced 
Ksyboard connection Back Back Back Back Back Back Back 
Ksyboard cabla langth (inchaa) 36 ES) “4 Not tested Not tested Not tested Not tested 
Configuration prices - — - = 
Price of monochrome system $1,995(20MB) $2,014(20MB) $2,030(42MB) $2,128(20MB) $2,995(20MB) $3,495(40MB) N/A® 
with at lasat 512K RAM, hard disk, 
and DOS 
Price of EGA system $2,395 (20MB) $2,583(20MB) $2,437(42MB) $2.898(20MB) $3.495(20MB) NA! $5,420 (20MB) 
with Multisync 
monitor 
Contiguration tested — = = = = 
Price $1,995 $2,014 $2,030 Nol tested Not tested Not tested Not tested 
Configuration 20MB hsrd disk, 20MB harddisk, 42MB hard disk, Not tested Not tested Not tested Not tested 
monochrome Monochrome monochrome 
monitor monitor monitor 
Clock speed (MHz) 8/10 68 6/t0 48 6/8/10 B/to/12 8/10 
Controller card handlaa Two hard Two hard Two herd Two floppy Two hard Two hard Two hard 
disks andtwo disksandtwo_ 3 disks andtwo_— disk drives. disks andtwo 8s disks andtwo — disks snd two 
floppy disk floppy disk floppy disk tloppy disk floppy disk floppy disk 
Grives anves drives drives dnves drives 
Alternative floppy drive avaliabia © ® fe} oO fe} ® oO 
Warranty 1 months 1 year 1 yesr 90 days 1yesr 1 year 1 year 
BIOS manufscturer Amencan American Eden Phoenix Phoenix Epson Phoenix 
Megstrends Megetrends 
OS/2 boot cepabttity a o} ® Not tested Not tested Not tested Not tested 
Successful 3'2-inch drive ® ® cd Not tested Not tested Not tested Not tested 
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The $975 Altec-286 is one of only two 
12-MHz AT compatibles we reviewed. 
The machine sports afew extras to 
make it stand out in the crowd, 
including a reset switch, a CPU speed 
switch, and cutouts in the back of the 
unit fo mount extra port connectors, A 
monochrome system with 20MB hard 
disk is priced at $1495. 


by 
® ‘we 


"GAMER! 1 2 4 tay 


hey 








hang off expansion cards, otherwise left to 
dangle from the ends of ribbon cables. 











that toggles the computer’s speaker on and 
off in case you want to practice silent run- 
ning. 

As one of only two computers in this 
group inning at 12 MHz, the Altec-286 
turned in some of the best performance 
times of ali the machines tested. passed 
the DOS 2.0 and OS/2 compatibility tests 
(although I needed help in reconfiguring 





There is even a keyboard key sequence | 


the motherboard jumpers to get the Intel 
Above Board to work). It worked with the 
3¥%-inch disk drive ] installed. In short, it 
ran fine. What more can there be? 


DUBIOUS DOCUMENTATION Un- 
fortunately, there could be lots more, as is 
evidenced by all that is missing. To start 
with, a thin, 85-page booklet makes the 
mranwal’s 142ineh binder look cavernous, 
Apparently the booklet was published for 
other purposes: its paperback cover was 











tom off and three holes were punched in it 
then inserted in the binder. Most of its con- 
tents consist of copious listings of bus pin- 
out assignments and configuration set- 
tings. 

There is some narrative content in the 
manual, although it is of dubious value. | 
present for your consideration the follow- 
ing excerpt verbatim, unmodified except 
that the original was set in a light, com- 
pressed, all-capitals typeface: 


(4) RESET (J24) 

This pin can connect a push 
switch for reset. This reset function 
is handware reset, when switch push 
on then system will be reset one 
time. Please note: when software re- 
set is out of function (system hang), 
this function still workable. 

**Remark: Please be careful 
about this switch better put at fear 
part. of computer, don’t touch it 
when it unnecessary. 


While it is possible for a knowledgeable 
user to decipher this message, such a feat is 
more work than anyone should have to do. 
References to ‘‘match coprocessors,’* 
“*FCC Reguration,’’ and *‘turbo shoot- 
ing’’ may also confuse. There is a large 
section on the keyboard’s macro keys for 
writing BASIC programs, but I was not 
able to get them to work at all. The task 
was complicated by the fact that while the 
computer came with the hard disk format- 
ted and MS-DOS 3.21 installed, there was 
no DOS documentation or DOS or BASIC 
disks. 


POLICY AND PERFORMANCE When 
asked about the presence of DOS on the 
system without the distribution disks or 
documentation, an Altec representative 
said that units shipped for sale have a low- | 
level format performed on the hard disk, 
and DOS is included only if the buyer pays ! 
for it as an option. 

Altec has a l-year parts-and-labor war- 
ranty and, like most of the competition, 
expects you to pay the shipping when you 
send the unit back for warranty repairs. Al- 
tec pays the retum freight. 

The Attec-286 tar teliably during our 
tests. It comes with a $1,495 fully config- 
ured price, aggressively low for this level 










PC MAGAZINE @ eat 16, 1988 
1 













The success story 
of Peachtree Complete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree , Peachtree 
pan ete I. pong ean just 
an te, Complete I upon 
the rehensive features that have 
made tree the leader in small busi- 
fess accounting software for nearly ten 
years. We've added many exciting new fea- 
tures and designed state-of-the-art methods 


po 
to use, yet still priced at just $199-~a 96% 
price reduction from the original $4,800. 





[ff Windows and Pop-Up Menus. 
Compicte II is designed for user conve- 


nience. Use the cursor throughout the system 
to make easy "point-and-shoot" selections. 
If you can’t remember a customer or 
account number while using a program, 
simply open a window and scroll through 
your customer list or chart of accounts. 
Select the information you're looking for 
directly from the table! 

( Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 

Of Smart HELP. If you get stuck, the same 
function key will always bring HELP to your 
rescue with up windows of information 
that relate to your individual trouble spot at 
both program and field levels. 

( Quick-and-Easy Error Handling. 
Complete Il traps errors and gives a plain- 
English description of the problem along 
with suggested solutions. 

Sn atieatt egies Cioeanc repeat 
On a report or a 

information for print out. A pica teitiiee 
for restarting ive. feports or partial printing 


of certain sections. 


$ 








WEVE JUST MADE THE BEST EVEN 


Peachtree Complete II: The Business Accounting System 





(Wf Easiest Installation Ever. Enter your 
come 5 information once and it is 

reflected throughout the system. C ete 
Tl includes a separate Installation Gui 

basic Accounting Primer, cight-volume 
Reference Library and extensive Tutorials on 
each package — all at no extra chargel 
[f Ideal for Service Businesses, Enter 
information free form on service invoices or 
aphs of up to 160 


time of invoice entry. 


Elght Integrated Software Modules 
® General Ledger © Inventory 

* Accounts Receivable © Fixed Assets 
© Job Cost 

© Payroll 


® invoicing 
© Accounts Payable 





Complete 11 includes eight software mod- 
ules that may be or instalied 


individually and may be distributed among 
separate computers. Install the most critical 
modules initially; add others tater. 






COMPARE FEATURE FOR FEATURE 


System-Wide Features 
NEW Over 490 reporn 
NEW Unlimited number of companies and consotidations 
NEW aAutomalic menu-driven conversion of your existing 
Peachtree Business Accounting data files 
NEW increased numeric capacities to $999 999 999 99 
in key areas. 


General Ledger 
© Chart of Accounts includes 76 suggested and 
26 000 user-defined accounts 
NEW | to 14 user-defined fiscal periods 
© Repeating journal entries 
NEW Financial statement compansons may include 
current period and year to-date with budget and/or 
















jot period comparison 
NEW Reversing journal entries 


Accounts Recelvabic/lnvoicing 
® Open item of balance forward customens 
NEW Up to 14.400 customers 
* Supports partial payments 
NEW 1 scrsicfined terms codes and aging perkaxds 
NEW Automatic transactions with monthly bi-monthly 
quarterly scmu annuai_ and annual frequency options 


Accouats Payable 
© Up to 14 400 vendor 
NEW Partial payments of invoices 
© Cash requirements forecasting by duc dace 
NEW User defined billing cycle on automatic invoices 
© Checks printed with unkumited invoice listing on stub 
NEW Ability to void and reprint checks 






faventory 
© Supports Everge: Jas! purchase and standard 
casting metho 


*¢ Up lo 19 $00 inventory irems (SKUs) 
NEW Automatk price change on multiple items by 
percent of amount 


Fixed Assets 
* Handles 13.000 assets and 13 methods of 


deprectation 
NEW Updated to handic current tax laws 


Job Cost 
© Tracks cosrs and profitability on a job-by job basis 
* Compares eximated costs with actual costs for 
specific tasks 


Payroll 
© Built-in current year federal mate. chy and 
county tax tables for ail $0 states with automatic 
calculation capabilities 
* Automatic pavtoll processing supporting hourly, 
oes Commission of draw againat-commission 


NEW hears tax Alpen incorporated into program 
© Processes up to 3.900 employees 
=~ ees Cafeteria Plan 
‘ser modifiable tax tables with updates published 
peli by Peachtree Software 
NEW Printed and magnetic media W-2s generated 
automatically 

















Call Now to Order 
or for a Dealer Near You 


1-800-247-3224 


In Georgia, call 1-404-564-5800 
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Money-Back Guarantee 





When you Peachtree Complete 0 
from Peachtree Software, you're 
protected with a 30-Day Money Back 
Guarantee. If you're not satisfied, simply 
return the product in saleable condition 
within 30 days and your purchase price will 
CONE cueteed ae alas (A $20 restocking fee 
be if disk bag is opened.) 
And, of course, Complete I is backed by 
Peachtree Software's famous technical sup- 
port, labeled by InfoWorld as ‘'the finest in 
the "*. Technical assistance is avail- 
able for $1 per minute with a 20-minute 
minimum via a toll-free telephone number. 
You only pay for what you need, without 
unnecessary support contracts. 


Buy Forms Direct from Peachtree 


Enjoy the convenience and economy of 
buying your forms directly from Peachtree 
Software with guaranteed compatibility. Call 
1-800-553-6485 to order forms. In Ohio, 

call 1-513-973-0110. 


Uiviteirive tito LOM et 





Transfer your valuable Peachtree account- 
ing information to Lotus 1-2-3®, dBASE™ 
and other programs for further analysis, 
plus create custom reports, invoices and 
Statements with Peachtree Data Query II. 
Updated to take full advantage of the in- 
creased capabilities of Peachtree Complete 
ll, PDQ 1 is priced at just $199, Call today 
to order! 


Hardware Specifications 
PC/MS-DOS version 2.0 of with 364K of 
with a minimum 10 hard disk For use 
gin oe THe cuca fopeinniiiy ava ™ 


sre compensa ae TDM isa 
Tek wed Pervccal Sy nem Wa erat 
of International Business Machines. 


To Order by Mail, Send $199 
Plus $12.50 Shipping and Handling to: 
(in Georgia, add applicable sales tax.) 


om Peachtree Software 


A Member of tbe intelligent Systems Pamtly 
4355 Shackleford Road, Dept. PCM, 
Norcross, GA 30093 


FROM 
HOUSTON 
INSTRUMENT 








ion, speed, , : ting Hou 
compatibility. Benefit from HI’s 8500 Cameron Road, 
rigorous standards for quality, relia- 78753. 
bility, and service. All at prices 
starting from $4,695 * 

Watch the DMP-60 series double 
as a scanner with HI’s unique 
SCAN-CAD™ option. Quickly pro- 
duce multicolored drawings when 
you use the Multi-Pen adaptor. Plot 
several originals—without tying up 
your PC when you add HI’s buffer 
expansion board. 

Select media as small as 8%"x11" 
or as large as 36"x 48", Load either 
DM/PL™ or HP-GL 758X-compatible 
software. Then watch as your plot- 
ter quickly produces a drawing 
polished to a precise resolution of 5 
ten-thousandths of an inch. Smile 
when you see smoothly formed circles, 
curves, and lettering. 

Explore HI’s host of support 


ADMSION OF AMETEK 
Houston Instrument, SCAN-CAD, and DM/PL are 
trademarks of AMETEK, inc. 
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of performance. Based on the support doc- 
umentation, however, this machine is 
strictly for those users who are at ease with 
trouble-shooting in the dark and willing to 
take a gamble on a machine that meets you 
less than halfway. If you can accept that 
tisk, the Altec-286 may offer an attractive 
option.—Alfred Poor 


AMERICAN MICRO 
TECHNOLOGY CORP. 


AMT286 

The AMT286 is a 286 machine made by 
American Micro Technology Corp. No 
surprises there. The surprises (some nice 
and some not so nice) were inside the com- 
puter. First a brief description. 

The standard configuration of the 
AMT286 includes an 80286 processor 
Tunning at a switchable 6/10MHz. 640K 
RAM and one 1.2MB Fuji half-height 
floppy disk drive are also standard. The 
power supply is rated at 220 watts and will 
handle up to four devices. Besides the 
floppy disk drive, our evaluation unit also 
had a 42MB Priam hard disk. There is 
toom for two additional externally accessi- 
ble half-height devices. The disks in the 
evaluation machine were controlled by a 
National Computer controller, but I was 
told that a normal installation would in- 
clude a Western Digital controller. An ex- 
tra ATD serial/parallel port card is also 
available, as is an AVT America 12-inch 
monochrome monitor with a tilt-and-swiv- 
el attachment. Although COMMAND 
.COM was installed on the hard disk, DOS 
is not automatically included in the pack- 


md FACT 


AMT286 
American Micro Technology Corp. 

1475] Ben Franklin Ave. 
Tustin, CA 92680 

(714) 731-6800 

List Price: Basic system with 640K RAM, 
1.2MB floppy disk drive, $950; mono- 
chrome monitor and card, $180; EGA moni- 
tor and card, $600; 42MB hard disk, $650. 
In Short: The AMT 286 has a great price 
tag, but performance falls below that of most 
of the other 10-MHz AT compatibles. 
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The AMT286 we tested included a 
42MB Priom hard disk that boosted 
the machine's price to $1,870. A 
stripped-down basic system will cost 
$950. The 10-MHz processor 
performed more slowly than most of 
the others that were benchmark 
tested, and the interior of the machine 
was more cluttered ond disorgonized 
than it should hove been. 


age. This monochrome system sells for 
$1,870, which seems a bit expensive com- 
pared with other AT compatibles—even 
considering the large size of the Priam 
disk. If you want bare bones you can spend 
$950 and get the same system minus the 
monitor, card, hard disk, and DOS. 


PERKS AND SURPRISES Now for the 
perks. When you buy an AMT286, you 
automatically receive a bright red plastic 


AMT letter opener. Yet another ‘‘free 
gift’’ awaits you inside the package con- 
taining the system’s documentation: a 
diskette containing public-domain utili- 
ties. These generated a wave of enthusi- 
asm in our PC Labs on a par with the letter 
opener—useful but not very stimulating. 
Also included was an alarm clock that 1 set 
for noon (it went off successfully but was 
barely audible) and a calendar program 
that displays any month of any year. 
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Then the not-so-nice surprises began to | 
pop up. The RAMTEST program hung the | 
machine. Whether the program or the | 
AMT286 was the problem, I couldn’t 
clearly determine, but it was not confi- 
dence-inspiring. The Ctrl-Alt-Del reset 
didn’t work, but turning the machine off 
and on resurrected the DOS prompt. Run- 
ning Setup gave us pause as well. The Set- 
up screen appeared with the system config- 
uration. When anything was changed and 
this configuration screen was refreshed, 
graphic characters appeared on the line re- 
porting the number of diskette drives. 
“*|.2 MB” appeared on the line for show- 
ing the time, and the drive type appeared 
on the line for displaying the date. Again it 
wasn’t a crisis, but when the obvious is 
overlooked. . . . 

So] opened up the CPU to take a look at 
the less obvious, and more problems ap- 
peared. Inside the machine was a crowded 
nest of short, loosely connected cables, 
and the drive connectors were not keyed. 


PERFORMANCE AND POLICIES The 
machine yielded some of the slower times 
in benchmark testing: it was among the 
slowest of all the 10-MHz machines when 
tested for CPU speed. It scored middle-of- 
the-road in memory access speed tests. 
The file access tests tended to divide the 
tested computers into two clumps on the 
spectrum: fastand slow. The AMT286 fell 
into the slow group on sequential file ma- 
nipulation and into the fast group on ran- 
dom file access. 

Once installed (with more fuss than 
should have been necessary because of the 
short length of cable supplied), a 32-inch 
floppy disk drive worked fine. | tried to in- 
stall OS/2 but could not get it to boot. An 
AMT representative said that a new BIOS 
that will handle the beta version of OS/2 is 
being installed now and is available to cur- 
Tent owners. 

The warranty that comes with the stan- 
dard package lasts | year and covers parts 
and labor for the motherboard, power sup- 
ply, and keyboard. Other parts are covered 
for 90 days. When you need the machine 
serviced, you have to ship it to California. 
There is also a customer-support line for 
your questions, but it is not toll free. 

The documentation consists of the vari- 
ous Owner/user manuals for the different 





components and is all pretty basic. 

My overall impression is that AMT has 
attempted to use cosmetic perks to entice 
the unsophisticated user, and that such a 
user is going to get nervous when up 
against the little quirks that lie waiting. 
Though getting electronic tools to help 
with miscellaneous tasks is a bonus, the 
central task of a computer is computing, 
and AMT should make an effort to clean 
up this area—Kate Emery 


BENTLEY COMPUTER PRODUCTS 


Bentley 286/8 

The Bentley is named after a car often 
referred to as ‘‘the poor man’s Rolls 
Royce,”* known for its class despite a low- 
er price. This computer wears the name 
well, since it balances low cost with solid 
performance. The 286/8 is not jam-packed 
with features; it has no speed switch, no 
motherboard I/O ports, no fancy gadgets. 
Its only embellishment is a fairly standard 
and utilitarian turbo-mode indicator on the 
front of the case. 


UNDER THE HOOD The Bentley 
shows a distinctly conservative interior de- 
sign. There is a downsized motherboard 
capable of holding 1MB of RAM (we got 
512K in our evaluation unit). The mother- 
board also sports the familiar pair of Phoe- 
nix BIOS ROM chips, along with the reli- 


ha FACT FILE 


1700 Still Meadow Cove 

Round Rock, TX 78681 

(800) 331-6799 

(800) 777-7003 (in Tex.) 

List Price: Basic system with $12K RAM, 
1.2MB floppy disk drive, $799; with DOS, 
monochrome monitor and card, 20MB hard 
disk , $1,329; with 40MB hard disk, $1,529; 
EGA system with 20MB hard disk, $1,669; 
EGA system with 40MB hard disk, $1,919. 
In Short: A solid machine thal trades some 
expansion potential for a slightly smaller size, 
the Bentley 286/8 comes with good docu- 
mentation and presents an acceptable value in 
this market. 
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able Chips & Technologies AT chip set. 
The standard Seagate hard disk was con- 
nected to a traditional Western Digital 
WA2 floppy/hard disk combination con- 
troller. A typical Taiwanese monochrome 
graphics card with parallel port rounded 
out the internal hardware. 

The case is just a little narrower than the 
traditional IBM AT case, a reduction made 
possible by the smaller motherboard. The 
case holds only four half-height storage 
devices, and there are openings in the case 
for access to just two. This is fine, from 
one perspective, since the 200-watt power 
supply comes with only four power con- 
nectors. On the other hand, it means that 
users are limited to only two removable- 
media devices. In these days of 1.2MB 
and 360K 5%-inch floppy disk drives, 
3%-inch microfloppies, and various re- 
movable hard disk and tape backup units, 
this may be too constrictive for some us- 
ers’ mass-storage needs. : 

Another problem with the smaller size 
arises when you look at the half-length 
slots on the motherboard. The rightmost 
slot has a 16-bit socket, but you can only fit 
an 8-bit card in it because the cable con- 
nector on the hard disk sticks out over the 
edge connector, making 16-bit cards with 
the longer edge connector an impossible 
fit. This is a small drawback, however, 
since there are relatively few 16-bit half- 
length cards available. 


RUNNING THE MACHINE The key- 
board is an enhanced AT-style unit made 
by Unitek. It has a slightly mushy feel, and 
I did not like it as well as some of the others 
that provided more tactile feedback. The 
keyboard was also the source of the only 
problem I had with the machine. When I 
first went to boot it up, the power-supply 
fan went on but nothing happened. While 
walking through the troubleshooting pro- 
cedures with the Bentley technical support 
staff, I discovered that the keyboard had 
been shipped with a switch set for opera- 
tion with an XT-class machine. | moved 
that switch to the AT setting, and the ma- 
chine ran fine. It would have been nice if 
the POST (power-on self-test) had been 
able to give a message diagnosing the 
problem, but at least it was an easy one to 
solve. 

The diagnostic routines were far more 
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softtiianll i solve 
your network 


problems... 
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...you should 


You could invest thousands of dollars 
in network hardware. Or hundreds of 
thousands. Yet to fully realize your net- 
work’s potential, you need the right 
software. 

That’s why you should be seeing 
Novell for total network software solutions. 

As a networking leader, Novell has 
pioneered the tremendous rise in PC- 
based networks. Today, Novell’s vision 
of networking starts at the desktop and 
expands outward toward the goal of total 
computer connectivity. 


©1987 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utch 84601 {801)379- 5900 


That vision begins with NetWare® the 
recognized standard for local area network 
operating systems. With an installed base 
of over a million workstations, NetWare 
puts power in the hands of network users 
at all levels: from ELS NetWare, for entry- 
level solutions, to SFT” NetWare, provid- 
ing high-performance system fault tolerant 
networking. 

Beyond NetWare, Novell offers PCOX™ 
software for linking PCs and LANs with 
mainframes and minicomputers. And bridg- 
ing software to connect separate LANs. 





be seeing red. 


Novell also provides programming 
tools like MHS, and Btrieve* and XQL’ 
fille management software. Plus extensive 
support for independent developers of 
network applications. 

With all these software products and 
more, Novell gives greater flexibility and 
reliability to your network. And pushes the 
total networking spectrum closer to seam- 
less connectivity. 

End your search for powerful network 
software. See your Authorized Novell Gold 
Reseller, or call 1-800-LANKIND. 


For more information, call from your 
modem 1-800-444-4472 (300-1200 baud, 
8 bit, no parity, 1 stop bit) and enter the access 
code NVSOF6. 





eee Ce Te 


For network solutions, 
you should be seeing red. 
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At $1,329 for a monochrome system 
with a 20MB hard disk, the Bentley 
286/8 is one of the least expensive 
machines in this group, but its slow 8- 
MHz performance may not be a 
worthwhile trade-off for the price 
break. A smaller-than-usual 
motherboard allows the machine to 
have a narrower footprint than most 
other AT compatibles. 


effective when | tried to connect the 314- 
inch floppy disk drive. The self-test men- 
tioned that the configuration information 
in the CMOS (complementary metal oxide 
semiconductor) RAM did not match what 
the computer found, but the computer still 
went ahead and booted after giving that 
message. | found I was able to access the 
34-inch drive at that point, without having 
to reset the configuration. 


HANDBOOKS AND HARD DISK = The 
Bentley comes with sufficient documenta- 
tion, including a handbook that appears to 
be written specifically for the computer. 
This alone sets it apart from many of the 
other machines. The Installation and Oper- 
ations Handbook is well organized and full 
of clear illustrations, with about enough 
useful information to help most novice us- 
ers set up the machine and get it running. 








| There are also less-helpful booklets for the 


Seagate hard disk and the monographics 
card. 

Computers that are purchased with a 
hard disk also come with a bonus: West- 
lake Data’s Fullback, a useful hard disk 
backup utility. 


At $1,329, the 
Bentley 286/8 is one 
of the best values 


in this crop of clones. 


The hard disk came formatted and with 
MS-DOS 3.21 already installed, but there 
were no distribution disks or DOS docu- 
mentation. A Bentley representative ex- 
plained this lack by saying that the DOS in- 
stallation was done just for the evaluation 
unit. Bentley does not install DOS on the 
hard disks of systems that they ship, and it 
supplies the DOS distribution disks and 
manuals for those buyers who choose to 
pay for the option. 

With the price of amonochrome system 
including a 20MB hard disk set at $1,329 
(and stripped-down basic systems at 
$799), the Bentley 286/8 is one of the best 
values in this crop of clones. It uses some 


| of the most reliable and standard compo- 


nents yet provides a total package at an ex- 
tremely competitive price. Like its name- 
sake, it offers high-class quality at an 
affordable price —Alfred Poor 


COMPUADD CORP. 
CompuAdd Standard 


286/10 


Surprises are great at a birthday party, but 
they are not nearly so much fun when you 
are shelling out more than a thousand of 
your hard-earned greenbacks for a com- 
puter. Ail the better, then, that the Com- 
puAdd Standard 286/10 will probably bore 
you right into a state of bliss. 

The word standard is truly appropriate 
here. Phoenix ROM BIOS, Westem Digi- 
tal WA2 floppy/hard disk controller; 512K 
RAM ona motherboard that accepts IMB; 
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TO GET MORE 
GOODIES, 
GO FOR THE MAX: 





Now, get more PC. Hyosung Computer. Who 
For less. happens to be one of 
The idea is pretty Korea's largest, proudest 


straightforward. The 4 
new MAXAR family of IBM- 
compatibles is distinguishing itself by 


and most reliability- 
conscious computer manufacturers. 
So... 


giving he more: XT-compatibility. And the 286 Series Call now: 1(800) 443-0100, ext.511 

More features. More speed. More for AT- compatibility. And for serious Or in Canada: 1(800) 663-0075. 
memory. More power... high-end power, the 32-bit 386 Series, We'll direct you to your closest 

Hie! a which is also AT-compatible. MAXAR sales and service point. 

How is that possible? It's because You can take your pick of standard Because if you're open to the idea of 
each MAXAR PC has extra capabilities or tyro models. MS-DOS or 0S/2. etting more PC for less - MAXAR may 
designed into its main circuit board. Standard, small-footprint or slimline the PC for you. 

Select from a spectrum of sizes. r . 
compatible PCs. And in case you were wondering, 
There's the MAXAR 88 Series for every MAXAR PC is built and backeal by ip HYOSUNG COMPUTER 


MORE GOODIES. FOR LESS. 
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The CampuAdd Standard 286/10 
affers the best combinatian of qiaility, 
performance, and price. The parts are 
all brand name, itis backed by a solid 
warranty and service system, and it is 
as compauble as any otber AT clone. It 
ran a beta version of OS/2 flawlessly, 
and installation of a 32-inch disk 
drive was easily accomplished. 


full-size case; 200-watt power supply; 
even the ubiquitous Samsung amber- 
screen monitor. No surprises here. 

And standard is as standard does. I had 
no problems at all with any of the compati- 
bility tests I ran. The unit accepted the 32- 
inch floppy disk drive without complaint. 
It booted up under DOS 2.0 like a champ. 
It even took the Intel Above Board and 
OS/2 right in stride. No surprises. 

It also has many of the standard exten- 
sions to the original AT design. It runs at a 
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peppy 10 MHz or a traditional 6 MHz. 
There is no keyboard speed toggle, but a 
switch on the back of the case offers easy 
selection at any time. The back of the case 
also sports a hardware reset switch, which 
can be a welcome feature when your CPU 
freezes. 

The case offers bays for up to five half- 
height devices, which is one more than the 
number of power connectors available on 
the power supply. Only two of the bays are 
open to the front; this limits you to two de- 


vices with removable media (such as tapes 
and floppy disks). 


SOME SURPRISES The Standard 
286/10 does harbor a few surprises, but 
most of them are good ones. Foremost is 
the documentation: there is plenty of it, 
and it is good. The main manual, prepared 
specifically for this computer, is written in 
clear English and is filled with clean illus- 
trations on well-designed pages. Even a 
rank beginner should be able to get the 
monitor and power cords correctly con- 
nected and have the machine up and run- 
ning without any outside help. There are 
lucid instructions on configuring the sys- 
tem, adding expansion cards, and trouble- 
shooting potential problems. 

There are also manuals for the free soft- 
ware that comes bundled with the system. 
This includes Disk Manager, from On- 
track Computer Systems, and Fullback, 
from Westlake Data Corp. Between these 
two programs, you can install and nan di- 
agnostics on your hard disks and back up 
their data onto floppies. Our evaluation 
unit also included manuals for both the 
monochrome graphics adapter and the 
high-performance 40MB Miniscribe hard 
disk that came with the system. (A less 
powerful 40MB Seagate hard disk is avail- 
able at a lower price.) 

The hard disk came formatted with MS- 
DOS 3.21, but no DOS documentation or 
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CompuAdd Standard 286/t0 


dd Corp. 
12303-G Technology Bivd. 
Austin, TX 78727 
(800) 531-5475 
(800) 666-1872 {in Tex.) 





List Price: Basic system with 512K RAM, 
t.2MB floppy disk drive, $995; with DOS, 
monochrome monitor and card, 20 MB Sea- 
gate hard disk, $1,529; with 40MB hard disk, 
$1,628; EGA system with 20MB hard disk, 
$1,868; EGA system with 40MB hard disk, 
$1,968. 

In Short: The Standard 286/t0 is not flashy, 
but it’s a solid performer and a good value. its 
documentation makes it one of the few pack- 
ages suitable for novices, and its t0-MHz 
speed will be sufficient for most users. 
CIRCLE 604 ON READER SERVICE CARD 
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DATA-386™ 16 wiz 
FCC Class B | 
approved DATA TURBO” 10 xz 
a INTEL 8088-1 HGH SPEED 10 Mite in 

y PHOENIX BOS 7 KEY TRONICI™" ENHANCED KEYBOARD 101 KEYS. 
DATA-286 10MHs $0nB FULISU DAVE B12 KB RAM ON BOARD (EXPANDABLE TO 16 ME) 
PHOENIX BIOS AND SETUP SOFTWARE pri KEYBOARD 64 CLOCK CALENDAR| WITH BATTERY BACKUP 
12MB FLOPPY DISC DRIVE (3.5* FLOPPY DRIVE pax 220 W POWER SUPILY 
Oe og cae 910 1s aad Mle HIGH SPEED HARD/FLOPPY CONTROL CARD 
Sigh RONGN POW MANOWANE Ree EY peor ae 2. 8 EXPANSION SLOTS (4 SOT, 2 16-87, 2 6-6iT) 

SOCKET 
B12 Mat ON GAG (DOMNCARE 10 600 wowrs bay, allies y _ bassrcomocessbrs i 
See canton win eine oe _ + CALL FOR BEST PRICE * + 
DOOW POWER SUPPLY UL APPROVED 115/290V iseeeicie' cre a 
FLOPPY DISK CONTROLLER eqqrey, eS) 
OPTIONAL Monon see 
SEGAMION SONG Oa abT 7 3 pp eet ae 7 
2028? COOCERSOR'S SOCHET mnetaor $645 Wail 132 COLUMNS 39 | i 
che r =i <p 
Tewivawonon — § 89 5 | 42MHz | DATA-286 rontacomen 
INTEL 8286-12 CPU 
DATA-286 MONOCHROME SYSTEM — paepebe pres aie SOFTWARE 
} 

CONROLCAD”..... $995.00 . BLOX RAM ON BOARD (OPANDABLE TO 640 
wim2omescacare sr-225 $1,265.00 | > a ERESOUMMON LCD DSrLAY 
Sacatest25130m.. $1490.00 | | rs ae oh OW) XH O) 
DATA-206 EOA SYSTEM Aa DGHTWEIGHT ONLY -EO LBS (MEASURED WITH 40 
WITH HARO/FLOPPY CONTROL CARD | } Es ie 2 MS FO) = 
“AUTO sate EGA CARD ‘ _ = RGB Ont exe t 
uresavomion.. $1,485.00 DEALER INQUIRY ‘WELCOME Suete MiNESG LED DISPLAY 
WITH:20 MB SEAGATE ST-225 $1,755.00 we E CAN BUILD 3 ys Sreramvsksvsrem $1,885.00 
sacasrasiome. $1,980.00 SPECIFICATIONS Srsrenovsksveren. $2,085.00 


A QUALITY COMPUTER AND EXCELLENT SERVICE 


3747 SAN GABRIEL RIVER PARKWAY PICO RIVERA, CA , i 
TO PURCHASE DATAWORLD'S 75 PRODUCTS PLEASE CALL TODAY AT 


1-800-722-7702 zs. {-800-722-7734 =. 


INFO CALL: (213) 695-3777. TECH CALL: (213) 699-8250 Business Hours: Monday - Friday 700am -600 pm 
«IBM AT/XT ARE THE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINE CORP. Soturday 900 am - 300 p.m 
WE ACCEPT VISA MASTERCARD. CASHIER'S CHECK, PERSONAL CHECKS ALLOW 15 DAYS TO CLEAR » DATAWORLD INC. — ALL RIGHTS RESERVED 
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Introducing ACC 
software for those 


A family of accounting solutions 
to meet your growing needs. 


ACCPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it's easy to install and 
has a friendly, colorful user interface. It also includes a 
chart of accounts, a broad range of pre-defined reports and 
very affordable price—just £89 per module. 

WONG Start with the General 

——— Accounting module; you get 
customer and vendor ces, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll] module to 
automate paydays and the required government reports. 

And when your business grows, transfer your data 






automatically to the more powerful ACCPAC BP! Accounting. 


What’s more, we'll give you $50 cash for each ACCPAC Easy 
module you trade up. Never before could such a small 
sum make such a big difference in managing your growth. 





ACCPAC BPI® Accounting Provides a powerful 
full-function accounting system at an amazingly low price— 
just $395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid screen colors of your choice. 
Additional features include: “Suspend”—stop work in one 
module, complete a task in another, and return to the point 
where you left off. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on 
top of that we'll give you $100 for each 
module traded up. 


PAC, accountings 
who plan to grow 


ACCPAC® Plus Flexibility plus! No other system 
offers you such a wealth of fully customized reports and 


business forms. Or the range of 15 modules that provides 


general accounting plus specific accounting 
solutions for service, wholesale, retail, 
professional, and construction businesses. 
And through the ACCPAC ACCESS Library, 
third party developers have prepared over 
100 vertical applications, add-ins, and 
custom modifications to make your 
solution complete. 

ACCPAC Plus features easy to use pop-up 
menus, full color customizable screen 
displays, simple installation, and an 
information “finder”—all of which translates into faster 
access to accounts, customers, and inventory items. 











Vierd color duiplays are easter tv read 


All ACCPAC Plus modules run on a single computer, or 
under leading local area networks, or even under OS/2— 
all without modification. Our Network and System 
Managers handle all the details which 
means your growth path is unrestricted. 

Beyond Simple Support ACCPAC Plus is 
not only reliable and fast, it comes with the 
best support in the industry: SupportPlus,™ 
the Qualified Installer Program, and 
ACCPAC ACCESS Consultants. 

SupportPlus provides priority 800 phone 
support and free product updates—all for a 
low annual fee. Qualified Installers will help 
you evaluate your needs and install and 
support your system. If your business requires custom 
modules, ACCPAC ACCESS Consultants can design them 
just for you. 

For the name of an ACCPAC dealer near you, 
or more information, call: 800-531-5236. 

In Canada: 800-663-6904. 


CIRCLE 281 ON READER SERVICE CARD 


© 1984 Computer Associates International, Inc 

















= LOW-COST ATs 


distribution disks were supplied with the 
machine. Normally, at the base price, 
CompuAdd does not load DOS on the 
disk; it includes the DOS disks and docu- 
mentation only if they are ordered by the 
buyer as an option. 


MINOREAPSES = There are a few lapses 
in some areas. For example, the connector 
on the floppy disk controller is not keyed to 
fit the notch on the edge connector of a 
floppy disk drive. This means that a novice 
user adding a new drive could easily install 
the cable backwards. Also, the outer case 
was not well built. The holes for the ma- 
chine screws did not line up properly, and 
an alignment stud from the front fell off 
when I tried to close the case. My only oth- 
er complaint was that the power supply on 
the evaluation unit had a slight buzz and 
seemed noisier than some of the other 
units. 

CompuAdd offers a |-year parts-and- 
labor warranty, with the buyer paying to 
ship the computer back to Texas; the com- 
pany pays return shipping. There is also a 
30-day money-back guarantee. 

The Standard 286/10’s $1,529 price 
(including monochrome monitor and 
20MB hard disk) is not the lowest by any 
means, but you are more than adequately 
compensated by the machine’s consistent- 
ly high quality. 

Overall, the Standard 286/10 appears to 
be one of the most attractive values of all 
the AT compatibles in this group. It comes 
with a good complement of manuals and 
software and performs precisely as you 
would expect. You should be happy with 
this one.—Alfred Poor 


COMPUTER CLASSIFIEDS INC. 


CCI ST/286 


When you see an incredibly low price for 
| an AT compatible, you'll often find a min- 
| imal configuration to go with it. This is not 
the case with the CC] ST/286, Computer 
Classifieds’ lowest-priced offering. 

For $1,595 you get a complete system 
based on Intel’s 80286 microprocessor, 
operating at 10 MHz with one wait state. 
This includes a monochrome monitor, 
mono graphics/printer adapter card, 
chock/calendar, floppy/hard disk controi- 
ler, a 1.2MB floppy disk drive, a 20MB 
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The CCI ST/286 is one of the most 
solidly engineered AT-compatible 
machines on the market. Fit and finish 
are well above average and justifies its 
$1,715 price (with monochrome 
monitor and 20MB hard disk). 
Options like additional high-speed 
RAM can turn this system into a real 
power performer. 


hard disk, and | MB of parity-checked dy- 
namic RAM on the motherboard. A full 
640K is allocated to DOS and the remain- 
ing 384K to extended memory. The war- 
ranty period is I year. 


CONSTRUCTION Not only does the 
CCI ST/286 give you a substantial com- 
plenient of features Tur a small cash outlay, 
you also get a solidly constructed comput- 








er. The case is sturdy with a nice extemal 
finish, the drive bays are well constructed, 
and boards fit easily yet firmly in the slots. 

The 80286 processor, located to the left 
of the 200-watt power supply, is surround- 
ed by a heat sink that should help extend its 
life-span. A vacant socket for an 80287 nu- 
meric coprocessor is nearby. The 10-MHz 
speed can be slowed down to} Miz by 


flipping a switch inconveniently located 
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The new Diconix 300w. So quiet, so small, so fast, 
its the only wide-carriage plain paper printer 
you could mistake for the Diconix 150. 
Before you decide on a PC printer, reflect on this. 





[DIKCOINIDX 


A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420 
1-800-DICONIX 


© Semi-automatic paper handling 
© 308 characters per secon 
© IBM & Epson emulation 
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on the back of the system. (You'll find the 
hardware reset switch immediately below 
the 6/10-MHz switch.) There is no indica- 
tion on the screen at boot-up or on the front 
panel of the case about the current proces- 
sor speed. Although the motherboard can 
hook up to an LED indicator, the CCl 
ST/286 case doesn’t allow for it. 

If performance is your ultimate goal, 
you can order your system with !MB of 
high-speed 100-nanosecond RAM for an 
additional $125, allowing you to run your 
system with zero wait states. 

The ST/286 uses the Phoenix BIOS and 


the Phoenix keyboard controller. A 64K | 


Motorola CMOS (complementary metal 
oxide semiconductor) RAM chip contains 
the system clock and stores system config- 
uration information. A utility run from 
DOS is used to set configuration data. Two 
lithium batteries—one attached to the 
power supply and one mounted on the 
motherboard to the side of the power sup- 
ply—prevent loss of setup data and keep 
the clock going when the machine is off. 

The standard AT-size case has room for 
three half-height-drive storage devices, 
which are accessible from the front panel, 
and one full-height storage device. A To- 
shiba 1.2MB 54-inch floppy disk drive 
and a 44MB Micropolis hard disk were in- 
cluded in the tested configuration. 

Storage devices slide easily into the 
drive bay casings. I had no trouble install- 
ing a 32-inch floppy disk drive, and once 
installed, the drive successfully formatted 


PC 


7 
FACT FILE 


CCIST/286 

Computer Classifieds Inc. 

17830 State Road 9 

Miami, FL 33162 

(305) 651-5853 

List Price: Basic system with IMB RAM, 
1.2MB Noppy disk drive, 20MB hard dish, 
monochrome monitor and card, $1,595; 
44MB hard disk, $300; 100-nanosecond 
RAM (running at zero wait states), $125; 
EGA monitor and card, $500. 

tn Short: A solidly constructed, fully config- 
ured 10-MHz AT compatibic at a bargain 
price, the CCI ST/286 ts also compatible 
with all the sofiware tested on it. 
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and ran a microfloppy disk. Overall com- | 
patibility was excellent. 


FORMATTING FEATURES The 
44MB hard disk drive, rated at 28 millisec- 
onds, tested out at 29.9 milliseconds. It 
came formatted from Computer Classi- 
fieds in an unusual manner—8K was parti- 
tioned as the C: drive and the remaining 


The CCI ST/286 

is a consistently 

solid performer and 

a good buy as well. 


43MB made up the D: drive. To get DOS 
to recognize more than 32MB on the D: 
drive, the hard disk was formatted with 
Disk Manager from Ontrack Computer 
Systems. While the boot partition is limit- 





ed to the 32MB recognized by DOS, Disk 
Manager’s device driver, DMDRVR 
.BIN, allows you to use larger nonboota- 
ble partitions. Disk Manager is included 
when you purchase a system with a 44MB 
(or larger) hard disk. 

The system board has eight expansion 
slots: two 8-bit slots and six using the 16- 
bit data bus. Two boards are included as 
standard equipment. The Western Digital 
WD1002 floppy/hard disk combination 
controller occupies the 16-bit slot nearest 
the power supply. The 8-bit slot farthest 
from the power supply contains a mono 
graphics/printer adapter card with a 9-pin 
TTL video port and a 25-pin parallel! print- 
er port. Four cutouts—two for DB-25 con- 
nectors and two for DB-9 connectors—are 
located on the rear panel to accept the extra 
port connectors from expansion boards. 

A 12-inch Samsung monochrome mon- 
itor on a tilt-and-swivel base is supplied 
with the system. An antiglare treated 
screen and near-black background make 
this monitor more than adequate. 

The 101-key EECO MultiSwitch key- 





board is patterned after IBM’s Enhanced 
AT-style keyboard. Its keys have a good, 
springy over-center feel, although not so 
clicky as the IBM. I was favorably im- 


pressed with it. 


Aside from a sparse manual that is a 
jumble of the technical and the elemen- 
tary, the CCI ST/286 is a consistently solid 
performer, and its all-in-one price makes it 
a good buy as well. 

—Catherine D. Miller 


DELL COMPUTER CORP. 


PC’s Limited 286-8 

PC’s Limited is changing its image. No 
longer content to stay with the slim profit 
margins of mail order, the company is tar- 
geting the lucrative corporate buyers: com- 
panies that can buy 10, 20, or a 100 com- 
puters at a shot. In order to woo corporate 
America (and to market its machines inter- 
nationally), it’s hired some big guns, bol- 
Stered its product line, and emphasized its 


| official identity as the Dell Computer 


Corp. But investing in a PC’s Limited 286 
can be risky business, and corporate buy- 
ers should take heed. 

Contrary to Dell’s advertising, the PC's 
Limited 286 we tested did not rin OS/2. 
This may not be a problem for you now, 
since we’re still ina DOS world, but what 
about next year? Microsoft has been dili- 
gentin its efforts to make OS/2 downward- 
compatible to 80286-based machines. But 
PC’s Limited proprietary BIOS didn’t sup- 
port it. And if you have a laptop or PS/2 
computer with 3'4-inch drives, don’t ex- 
pect to upgrade the PC’s Limited with a 
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thd FACT FILE 


PC’s Limited 286-8 

Dell Computer Corp. 

1611 Headway Circle, Bldg. 3 

Austin, TX 78754 

(800) 426-5150 

(800) 252-8336 (in Tex.) 

Lisi Price: Basic system with 640K RAM. 
1.2MB floppy disk drive, $1,249; mono- 
chrome system with 20MB hard disk. 
$1,799, monochrome system with 40MB 
hard disk, $1,999; EGA system with 20MB 
hard disk, $2,299; EGA system with 40MB 
hard disk, $2,499. 

In Short: A not-so-cheap, not-real-fast AT- 
class computer with some major BIOS tn- 
compatibilities. But the machine is well 
made, and Deli Computer backs up its prod- 
uct with a solid support staff. 
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ALL SYSTEMS WITH: 
® Ona Year Limited Warranty. 
VERTEX 88 72 Houra Burn in Work. VERTEX MINI 286 
* intel 8088 Base System. ® Fully Assemblad & Tested . 
“4.77 —10 MHz Clock Speed. Resul ence Se ; Chip Taceacoy Vist Chip Sel 
* 640K Memory on Board, ® 30 daya monay back guarantee. * $1133 VER (3.0) : 
* ERSO BIOS. Eee Une youn USS. * B-t2 MHz Clock Speed 
* 150W Power Supply, ean rect ee oa scce mm arle * 640K Memory on Board. 
: Dne 360K Floppy Drive. ° AMI BIDS (w set up sottware), 
Floppy Orive Controller, * 200W Power Suppty, 


* AT Type Keyboard (84 Keys), 


BASE system $429 


W/20MB HD & Controller $769 


* Dne 1.2 MB Floppy Drive. 

* Hard & Floppy Drive Controtier, 
* Enhanced Capacity Keyboard 
(101 Keys}, 


BASE system $895 


W20 MB HD $1195 
w/40 MB HD $1395 
W60 MB HD $1795 







VERTEX 286 


* Intel 80286 Base System, 

* 8/16 MHz Clock Speed, 

* 6/10 of 6/12 MHz available, 

* Keyboard Selectable. 

* 640K Memory on Board 
(80NS). 

* On Board Clock & Calendar. 

* Eden BIOS (w, set up software). 

* 200W Power Supply. 

* One 1.2 MB Floppy Orive. 

* Hard & Floppy Drive Controller, 

* Enhanced Capacity Keyboard 

* $118.7 VER. (3.0) 


Base system $1549 


MONO SYSTEM 


ADD $165 
* Monographic Printer Card + 
* 12° Amber Monitor w/Swivel 


W/20 MB HD $1829 Base. 
W/40 MB HO $2039 EGA SYSTEM 
W/60 MB HD $2439 ADD $575 


* EGA Card 640 * 480 + 


10 MHz Base System $919 
* 14° EGA MONITOR. 


12 MHz Base System $995 


QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 CIRCLE 329 ON READER SERVICE CARD 


VER f EX COMMITMENT TO BEST CUSTOMER SUPPORT AND SEAVICE 


Advanved Research. In. 1820 Orangewood Ave.. Ste. 203, Orange. CA 92668 


smarter by Design. 


Introducing... 





We wanted to build a better computer. Built 
smarter. Tougher. More reliable. A com- 
puter with true zero wait state power and per- 
formance. One full of features unique to the 
industry. A computer we'd be proud to say is 
made in the U.S.A. We did it. 


S995 


CPU 236/12 


Monitor not included 





OUTSTANDING FEATURES BASIC SYSTEM 
CPU 286/12 The CPU 286/12 and CPU286ILO are con- 
+ 80286-12 CPU running at 12MHz 2. figured as follows: 
+ 0 wait state, Norton V3 SI rating: 15.3 - i ° 512K of 0 wait state RAM; CPU 286/22, 80ns: CPU 
¢ Expandable to 2MB extended memory on board + 286/ 10, 100ns . 
+ Clock/calender with 10 year penesy life : ef .2MB floppy drive 
is Phoenix BIOS + Dual floppy/hard: disk controller 
° Selectable bus wait state for anon board timing * 101-key enhanced keyboard 
compatibility - ? * 8 expansion slots 
'e 80287 support, seed to 6, 8, 10-or 12MHz - + 2 serial ports, | parallel port, joystick adaptor 
¢ Keyboard/hardware selectable to 6 or 8MHz ; ¢ 200 watt power supply ‘ 
* operating speed + Drive bays for four half height storage devices 
* State-of-the-art pencil aenaga system board with « System bumed-in and fully tested before shipment ° 
reduced chip'count « Space saving chassis 
ro * Illustrated operations manual 
CPU 286/10 —; i on * Made inthe U.S.A. - ; 
+ Sime as above with 286-10 CPU; 0 waitstate,SI11.5,, _* !8'month parts and labor warranty 
¥2MHz throughput; fixed bus wait state + 30 day money back guarantee ie 


ao. a a me 


SATISFACTION GUARANTEED. 


All basic systems carry a comprehensive 18 month parts and labor warranty. During this period, we will repair or replace, at our option, any defective part at 
no additional charge. Add-on products (hard drives, monitors, etc.) carry manufacturer's warranties. CPU systems also carry a 30 day money back guarantee. 


You'll receive a full refund, excluding shipping charges. Retumed items must be new, include documentation.and must be shipped prepaid and insured, with 
a Retum Authourization Number on the shipping label. 





© 1988 Computer Products United, Irwindale, California. All rights reserved. Made in U.S.A. CIRCLE NO. 163 ON READER SERVICE CARD 
[rales and system configurations are subject to change without notice. : 


Better by Desire. 


(introducing. bs 





CPU 286/10 


Monitor not included 


_ SYSTEM CONFIGURATIONS 
CPU MONOCHROME SYSTEMS 


Basic system, plus {2" high-resolution monochrome” 


psn 8 and ee arlene eG card. 


$10 285 


. With 20MB. hard drive’ 

. » With peel drive $1, 485; 
-With 20MB hard drive $1,385 
¢With 40MB hard drive $1,585 


‘CPU EGA COLOR SYSTEMS 


Basic system, plus 14” high resolutionEGA color moni- ; 


tor and ie Se, pKa ies ie video aa a 


ss 


$17 735 


: =e 20MB hard drive 
*With40MB hard drive $1,935, 
“With 20MB hard drive $1,835. 
“With 40MB a drive $2, oS 





And along the way we designed a mother- 
board that gives you muscle you've never 
ever felt tn a 286-class computer. Using 
VSLI technology for the kind of reliability 
we proudly back up with an 18 month war- 
ranty, and a 30 day money back guarantee. 





NETWORKIN G SOLUTIONS 


Discover connectivity with Novell, the standafd of LAN’ 


operating system software, and our CPU 386 file server. 
‘Share information and peripherals, and streamline com; 


munications with a proven multi-user system. that's easy 


to set up and easy to use. 





Call us to find out just how economical linking PCs, 
minis and mainframes can be. 


TO ORDER CALL 80098242936 


We accept Visa, MasterCard, and cashier's checks. Purchase orders welcome 
with approved credit. Personal checks take 15 days to clear. Written inquiries 
should be sent to: CPU, Dept. 28, 12803 Schabarum Avenue, Irwindale. 
Califorma 91706. 





=— = Metorcad) Hours: Monday - Friday, 7 a.m. to 6 p.m. PST; Saturday, 10 a.m. to 3 p.m. PST 





In California: (800) 662-6111 
Local inquiries: (818) 338-5959 
Tech. Support: (818) 814-2367 







A computer for 





Until now, choosing a cnmputer typically 
meant choosing between capabilities. if you 
needed a computer primarily for serious 
business needs, then a computer with iBM 
compatibility was the only rational (icft 
brain) choice, right? 

But if you were looking for desktop pub- 
iishing capabilities to display your creativity 
(right brain), then a computer designed for 
mouse-driven, windnwing, graphics software 
was the way to go. Right? 


*Source: International Data Corp. 


the left brain. 


The dilemma of choosing 
one or the other Is history. 

Now there's a computer that offers in- 
credible performance in both realms — the 
AMSTRAD PC 1640. 

Our remarkabie new computer runs vir- 


iot of computers offer that, but 
's where AMSTRAD leaves them in the dust.) 
The PC 1640 aiso comes with the 
capahilities huilt in to run the mouse-driven, 


windowing software it takes to create spec- 
tacular desktop publishing in fact, PC 1640 
is spectacular w! it Comes to expressing ali 
kinds of creative ideas. We even include the 
mouse and the software you'll need. 


Built in brillance. 

Plus, the PC 1640 ingeniously 
incorporates monochrome (Hercules), CGA 
and EGA capabilities into a single mother- 
board. When you're ready to upgrade your 
graphics, ali you do is merely pop on a more 
sophisticated AMSTRAD high quality monitor. 

And now for the best feature of ali: 
prices for a complete PC 1640 range from 
only $900 to a modest $1900. Like we said, 
it's a remarkabie computer. 

If you're about to make that all-important 
computer decision, choose the incredible PC 
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1640. After all, what's the point of ii 
the output of your genius, when one 
computer can shnw off aff of it! 

sit your dealer soon and sce the 
complete tine of remarkable products that 
has made AMSTRAD Europe's best selier® 
You'll sce for yourself, an AMSTRAD is the 
next best thing to having an 1.Q. of 200! 


Please send me the name of my nearest dealer. 
NAME 

ADDR. 

CITY 

Mail to: AMSTRAD, 1915 Westridge Dr., 
Irving, Texas 75038. Or call: 214/518-0668. 


SB! 
Strokes Of Genius. 


London * Dallas © Paris © Madrid 
Sydney © Hong Kong © Milan 
The name and togo AMSTRAD ts a trademark of AMSTRAD PLC 
and fix subsidiaries. IBM, GEM and Hercules are registered trade- 
marks of international Business Machines, Digital Research, Inc. 
and Hercules Computer Co,, respectively 
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The PC's Limited 286 machines are 
among the best-known inexpensive AT 
compatibles. This 8-MHz= model is the 
cheapest in the line, and its 
performance was the slowest of all the 
machines tested. The $1,799 system 
includes a monochrome monitor and 
20MB hard disk, which puts it on the 
expensive side, especially for an 8- 
MHz machine. 


matching drive: another BIOS incompati- 
bility prevented us from installing an inter- 
nal or external 34-inch disk drive. 


DESIGN The computer reviewed was a 


small-chassis machine with !MB of mem- 
ory on the motherboard. Future 286 ship- 
ments will have only 640K but can be ex- 
panded to a full megabyte on the 
motherboard. The 286-8 came with a La- 
pine LT2000 20MB hard disk and a 
1.2MB floppy disk drive. The $1.79 sys- 
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‘tem included a Magnavox amber mono- | 
| the 32-inch drive problem. It needs to re- 


chrome monitor and a monochrome graph- 


' ics adapter card with a parallel port. The 


monitor was adequate but obviously 
cheap. An additional 1/O half-card gives 
you 2 serial ports, another parallel port, 
and a game port. The !0!-key IBM En- 
hanced-style keyboard is made by Fujitsu 
and feels uncomfortably mushy to the 
touch. 

The small-chassis model, which is 18'4 
inches wide, contains one drive cage with 








room for up to three half-height drives. 
The large chassis (actually normal size) is 
21 inches wide and has two drive cages, 
with room for one full-height and three 
half-height drives. The Western Digital 
controller card can operate two fixed and 
two floppy disk drives. Del! Computer in- 
cludes a hard disk setup utility that lets you 
perform a variety of diagnostic tests, reset 
the interleave factor, and initiate a low-lev- 
el format. The accompanying manual pro- 
vides an excellent tutorial on how hard 
disks work. 

The PC’s Limited 286 series has six 16- 
bit expansion slots and two 8-bit slots. The 
chassis is well constructed and solid; [ had 
no problem fitting boards into the expan- 
sion slots. DIP switches on the mother- 
board are set to choose between a color ora 
monochrome display and to indicate how 
much RAM there is installed on the moth- 
erboard. There’s an open socket for an 
80287 math coprocessor chip. 

The machine reviewed had a clock 
speed of either 6 or 8 MHz, but models 
with faster speeds—up to 16 MHz—are 
available. In tests conducted in PC Labs, 
the PC’s Limited 286-8 performed on a par 
with the 8-MHz IBM AT: acceptable, but 
certainly not exciting. 


EASE OF USE Dell Computer sells you 
a computer that nuns. If you buy a 286-8 
with a hard disk, and you'd be crazy to buy 
one without it, it arrives already installed. 
With help from the manuals and documen- 
tation, even novice computer users can be 
up and running quickly. And if you have 
any problems, Dell Computer has toll-free 
technical support lines with knowledge- 
able, friendly folks at the other end. The 
warranty period is I year. 

If Det! Computer wants to be successful 
selling into the Fortune 1000, it must cor- 
rect the incompatibilities with OS/2 and 


member that low-cost, compatible com- 
puters got it where it is today. There’s an 
old saying in Texas, **You leave the dance 
with the one that brung ya.’’ Without these 
fixes, we users may be left at the door. 
[Dell Computer reports that it is complet- 
ing work on BIOS improvements that will 
allow the PC’s Limited 286 series to run 
OS/2 and handle 32-inch floppy disk- 
drives. —Fid =O 
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47TH STREET COMPUTER 
47th Street Computer 
Maxum 286 Turbo 10 


47th Street Computer is one of the coun- 
try’s largest computer dealers. Its own line 
of hardware, called Maxum, consists of 
generic parts marketed with fairly aggres- 
sive pricing. The computer tested for this 
review, the Maxum 286 Turbo I0, is a 
dual-speed 6- and I0-MHz AT compatible 
that ran everything that was thrown at it. 
The basic unit sports an 80286 proces- 
sor running at 6 or 10 MHz, the speed be- 
ing selectable from the IBM Enhanced- 
style keyboard. The motherboard can hold 
up to IMB of memory using 256K chips, 
but stock machines come with 640K. as] 
The computer’s case looks like a nor- 
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floppy disk drives and two hard disks, with 
asingle I.2MB, high-capacity floppy disk mets Ls 1 peer 
drive included. The floppy disk drive on | jos ies ee er ee 
the test machine was a Fujitsu, but 47th | 
Street Computer uses Toshiba drives as 
well. 

Four storage devices will fit in the ma- 
chine. Three of them can be accessed from 
the front panel for inserting and removing 
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can be plugged into the standard 200 watt Turbo 10 is the quintessential high- 
power supply. The Maxum 286 Turbo 10 quality mail- (or telephone-) order 
tested came with the Eden ROM BIOS, machine. Possible configurations are 


Version 3.17. The system ran DOS 2.0 numerous, and the component parts 
say x all carry brand names (Seagate, 


Priam, Eden) that are familiar and 
should afford some peace of mind to 
the wary mail-order shopper. 





















FACT FILE 


47th Street Computer Maxum 286 
Turbo 10 

47th Street Computer 

36E. 19th St. 

New York, NY 10003 

(800) 221-7774 

(212) 398-1410 

List Price: Basic system with 640K RAM, 
1.2MB floppy disk drive, $1,149; mono- 
chrome system with 42MB hard disk, 
$2,030; EGA system with 42MB hard disk, 
$2,437. 

In Short: The Maxum 286 Turbo 10 is just 
what it's supposed to be: a generic AT com- 
patible with a 10-MHz turbo mode. lI works 
as it should and runs standard hardware and 
operating systems without a hitch. 
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and ran them flawlessly. 








| The system scored right in the middle of 
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disks and tape cartridges. All four devices The 47th Street Computer Maxum 286 (QT tetra 

















DOS 3.2, and a beta version of OS/2 with- | the other 10-MHz 286 machines, with no 
out a snag. outstandingly high or low numbers. The 

I was also able to add extended memory | hard disk test scores were better than most 
through a loaded Intel Above Board and | since the test machine came with a scream- 
install a 34-inch microfloppy disk drive. | ing Priam 42MB hard disk with a rated 29- 
The Turbo 10 recognized both additions | millisecond access time. 

While the parts are ali there and every- 
thing performs as expected, the inside of 
PERFORMANCE The performance the box is just a bit rough, with the edges of 
figures for the Turbo 10 hold no surprises. | some of the metal parts cut but not fin- 
ished. This is a minor point and has no ef- 
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wer to PS/2 


Add Capacity, Speed and Reliability. 


Adding a CORE International hard to a PS/2 Model 50, you end up 


drive to your PS/2 does alot more —_ with more capacity and greater 
than double or triple your data speed than an IBM PS/2 Model 60. 
Capacity. And at less cost. This added capacity 
You have the advantage of is also portable, meaning you can 
keeping the original factory drive. easily transport your data from 
thus combining the capacities. system to system and lock it away 
CORE's high-speed drives can for extra security. 
outperform all PS/2 standard drives. | On the IBM PS/2 Model 60, you 
Some by a factor of four. an expand to 116MB by adding 


When you add CORE components CORE's 72MB high-performance 


drive. When using the IBM PS/2 {also available in tape version) can fill 

Model 80, our HC Series ESDI drives a PS/2 floppy in only 31 seconds. 

are available in 90, 150, 260 and This high-speed backup software is 

310MB capacities, included at no charge with our low- 
All this COREpower has extensive cost OPTIMA Series drives. 

user-proven reliability and is backed These are just some of the rea- 

BA our industry-leading three-year, sons COREpower means MOREpower 


full- replacement warranty. a 

And we don't just provide high _tage of this kind of performance, call 

capacity. We give data security. Our your local CORE International dealer 
of contact us today, 


COREfasr diskette backup system 


E,CORE 


Northeast Region: 
Stamford, Connecticut 
203/357-1339 


7171 North Federal Highway 
Boca Raton, Florida 33487 Los Angeles, California 
305/997-6055 


West Coast Region: 
213/312-8130 


CORE Europe Parts, France: 1/4227.29.22 and CORE International U.K. Sunminghill Serkshire: 0990 23401 
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IM et al are eeperared trademarks of [ternational Busmmem Machines Corporation. COMI (aternational. OPTIMA, COMMfest and CORK are regutered trademarks of CORE Intemational, 
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fect on value or performance. 


The Turbo 10’s documentation is pretty | 


good, with a clearly illustrated 55-page 
owner's operation guide and manual. If 
you buy DOS with the machine (it is not 
included in the base price), you get MS- 
DOS 3.2 and GW-BASIC, with full Mi- 
crosoft documentation. A ROM-based set- 
up program comes with the machine and is 
accessible from the keyboard, so you don’t 
have to restart the machine with a diagnos- 
tic and setup diskette. 


REPAIR POLICY AND PRICING The 
Turbo 10 comes with a 1 year warranty, 
but there are no local service centers or ser- 
vice providers. If you have a problem, you 
have to pack up the hardware and send it to 
47th Street Computer, along with your bill 
of sale, proof of purchase date, and an ex- 
planation of what’s wrong. 

The evaluation unit, with a mono- 
chrome monitor and the Priam 42MB hard 
disk, was priced at $2,030. An EGA sys- 
tem with the same hard disk sells for 
$2,437. The Turbo I0 is one of the few 
machines among these 21 competitors 
whose price tag stepped above the $2,000 
mark, but the excellent hard disk it comes 
with is the main reason why. Less expen- 
sive options are available. 

The Turbo 10 is a fine-performing 10- 
MHz machine. Everything in it works, and 
it runs industry-standard parts from other 
vendors. It’s a pain to have to mail hard- 
ware for service, but at least you have the 
comfort of dealing with a company that’s 
known throughout the country. 

—Bruce Brown 


LOGIX MICROCOMPUTER 
Logix ATC 286 


This one is different. It is smaller than oth- | 


er machines in its class in a variety of 
ways. Some ways represent improve- 
ments, while others detract from the over- 
all value. 

The Logix ATC 286 has a slightly 
smaller footprint than the original AT. 
This is made possible in part by a smaller 
motherboard. It has the usual mix of 8-bit 
and 16-bit slots, with one difference: one 
slot is missing. It offers only seven slots 
(two 38-bit and five 16-bit) instead of the 
more common eight. 











With only seven expansion stots and 
two half-height disk drive bays, the 
Logix ATC 286 has slighaly less 
expansion potential than most of its 
competitors. lts $1,584 price places it 
in the middle of the pack of inexpensive 
AT compatibles. The trade-off for its 
smatler footprint is an inabitity to fill 
the machine with all the peripherals 
you may want. 


Surprisingly, none of the cards are half- 
length, in spite of the smaller case size. 
This is because the chassis offers only two 
half-height disk bays, not the more typical 
five or six. Both bays are open through the 
front of the case, but the bottom line is that 
this machine has extremely limited storage 
potential. One floppy disk drive and one 
hard disk are all that the chassis will ac- 
commodate. 

There is another, more significant re- 
sult of the smaller case size from a vertical 











perspective. The case is lower than that of 
a standard AT, and is closer in size to an 
XT-height box. As a result, it shares a 
problem with that ever-popular IBM mod- 
el, the XT-286, which cannot accept many 
16-bit expansion cards because they are 
too tall to fit in the chassis, According to a 
Logix representative, a traditional full-size 
version of the ATC 286 is also available at 
the same price. 

‘The height limitation means that Logix 
cannot use the normal Western Digital 
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300 MB. 
OPTICAL. 


The New Dimensions 
In PC Storage 


That's right —800 megabytes. In ove 
removable optical disk cartridge. gap 
With the PC800 Optical WORM 
subsystem, you can add these 
new dimensions of performance 
to your PC: 








The 800-MB dimension: the . cay ; = 
largest PC storage capacity available  “ = 
in 5.25-inch form factor. Enough to 
handle your biggest applications, from The extra dimension: experience. 
CAD/CAM to database distribution and The PC800 is the newest member of our 
archiving. And it’s 100% compatible with DOS SpeedStor™ family of hardware and software 
and all popular applications. products, installed in over 150,000 demanding 
The optical dimension: permanent data PC applications worldwide. We're the experts in 
storage on a 5.25-inch optical disk cartridge. It high capacity PC storage. 
combines the high capacity and removabilityof | Expand your system today: add the PC800. 
tape with the random access and reliability ofa Get 800 MB of removable optical storage. It’s 
hard disk. At 25 cents per MB, it’s the best available ow for immediate shipment. Call us: 
storage economics in the business! (408) 395-2688. 

A Mapdor Company 
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Distribution by Anthem/Lionex Electronics, Future Electronics, Pioneer Standard Electronics, Quality Components and Storex. 
SpeedStor is a trademark of Storage Dimensions. © 1987, Storage Dimensions 


ry i Benchmark Tests: 
; Low-Cost ATs 


the 8-MHz machines, the 10-MHz machines, and the 12-MHz machines. In our test group, only the 
Northgate 286/12 ET and the Altec-286 performed at a top speed of 12 MHz. Several other companies sell 
12-MHz models, but we tested only the least expensive AT-compatible from each source, and in most cases 
a lower price tag means slower performance. Hard disk access speeds varied widely, with three of the best 
performers belonging to three of the better-known names in this market: CompuAdd, 47th Street Computer, | 
and PC Designs. 


Only one machine, the PC's Limited 286-8, had a BIOS thet was incompatible with our benchmark tests; it 
therefore could not complete the disk access tests. This incompatibility does not indicate a problem with the 
disk drives themsetves, but since the BIOS aiso does not allow the installabon of a 32-inch floppy disk drive, 
Dell Computer is currently working to rewrite it to more standard specifications. 


| 
he 21 AT-compatible machines we tested break into three clearly delineated performance categories: 


Performance Timea 
{Times given in seconds except where noted) 


| 
Flosting-Point Conventionai DOS DiskAccess Bi0S Disk Seek 
ne (milliseconds) (milliseconds) 





CompuAdd Standard 286/10 3.35 7.14 28.01 














Proteus 286F 3.35 5.54 22.25 33.63 
AMT286 3.35 7.19 28.45 30.26 - 
CCIST/286 3.36 7.08 26.02 29.86 
47th St. Computer Maxum 286 Turbo 103.35 7.19 28.45 28.18 





LT na KA A 





The NOP benchmark test is designed to measure raw The 80286 Inetruction Mix benchmark test measures: ‘The Floating-Point Calculation benchmark tes mea- 
clock speed and memory access time while minimizing the time it takes to execute a selected series of proces- sures processor speed by looping through a series of 
differences in microprocessors and the effect of memory soramtensive tasks The teat program uses 80286 in- floating-point calculations, including multiplication, dive 
aching. This tes! executes almost nothing but NOP (“No struction code. These instructions aro a subset of the sion, exponentiation, and logarithmic and trigonometric 
Operation"} machine cods instructions in a big 128K loop. total processor instruction set. functions. The benchmark program uses the 

- point library included with Microsoft C Compiler 4.0. 


NVA*—Not applicable: Test could not be completed without errors N/At-—Not applicable: BIOS incompatible with test. 
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The DOS Disk Access benchmark test measures the The BIOS Disk Seek benchmark test measures the Lme 
time if takes to do a random sector read using OOS DOS it takes bo do a random seek using the disks ROM BIOS, 
buffers are set at 3 and the interleave factor is left at the The test reeutt includes minimal softwara overhead and 
drive's default setting. This test adds DOS's overhead to may not peratiel the manufacturer's claimed average ac- 
the BIOS and hardware times The test program por- cess time The test program performs 1,000 seeks The 
formes the sector read 1.000 tmes within the DOS disk Fost | in milliseconds 


Parttion The average reeuit is shown in miliseconds 
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WA2 floppy/hard disk combination con- 
troller. Logix could have opted for sepa- 
rate hard and floppy controllers but did 
not, maybe because the unit is already 
short one slot. Instead, Logix uses a com- 
bination controller from National Comput- 
er Ltd. This is the only time I have ever en- 
countered that device. 


PROBLEMS I cannot say for certain 
that the controller caused the problems I 
had with some of the compatibility tests, 
but the computer did fail to read the OS/2 
system disk. I even made a copy of the dis- 
tribution disk using another computer, but 
the machine still failed to read it. I suspect 
the controller is the problem, because the 
computer uses the same Phoenix ROM 
BIOS (Version 3.06) as some of the other 
machines tested here, and the Logix ma- 
chine had no problem running with the In- 
tel Above Board installed (even though I 
could not get the cover on with that card in 
place). 

The computer handled both the DOS 
2.0 boot test and the 32-inch drive test 
without a hitch. Installing the drive was 
tricky because the floppy drive controller 
cable did not have the key in the connector. 
The key is a small tab that fits into a notch 
on the drive’s edge connector and prevents 
you from attaching the cable backward. 
This feature is an important aid for nov- 
ices, but since you don't have any room to 
add another drive anyway, most users 


! 
a FILE 


Logix ATC 286 

Logix Microcomputer 

13] Naugatuck Ave. 

Milford, CT 06460 

(800) 248-2140 

(203) 877-6991 

List Price: Monochrome system with IMB, 
DOS, 20MB hard disk. $1,584; with 30MB 
hard dish, $1,634; EGA system with 20MB 
hard disk, $2,083; EGA system with 30MB 
hard disk, $2,133. 

In Short: Cramped expansion poteniial, 
skimpy documentation, and compatibility 
problems with OS/2 result in only one logical 
conclusion: this one is different and should be 
avoided. 
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won’t ever encounter the problem. 

The IBM Enhanced-style keyboard was 
a MaxiSwitch with the XT/AT switch and 
the relocatable Caps Lock/Ctrl keys. The 
keyboard connector on the motherboard 
was flimsy at best, and substantially poor- 
er in quality than what most of the other 


The Logix ATC 

286 came with the IBM 
DOS manual still in 

its shrink-wrap! 


machines offer. This is a bad place to be 
skimping on component quality; I experi- 
enced frequent keyboard failures. 

Another keyboard-related problem was 
the speed change feature. The computer 
would not respond to the Ctrl-Alt-minus 
combination to toggle between fast and 
slow speeds. It turned out that the mother- 
board was configured for high speed only; 
once the jumper was relocated, the key- 
board command worked fine. 


THE ALL-AMERICAN MACHINE = The 
computer came with a full megabyte of 
RAM installed on the motherboard. 
Again, the components were not familiar, 
but the RAM chips did present an interest- 
ing marketing concept. Each one had a 
tiny American flag silk-screened on its 
top, perhaps to imply that this is a home- 
grown, Yankee Doodle AT. Though there 
was a full megabyte of RAM installed, the 
motherboard came with an annoying re- 
quirement that it be configured either for 
640K DOS RAM with no bytes Extended 
or for 512K DOS with 512K Extended. I 
want a full 640K of DOS memory, but I 
don’t want to throw away 384K of chips to 
get it. 

The ATC 286 came with other evi- 
dence of its all-American heritage. The 
hard disk was formatted and had IBM PC- 
DOS 3.3 already installed, along with 
some diagnostics, public-domain, and 
shareware programs. One of the shareware 
utilities was a program that blanked the 





AUTOEXEC.BAT file, but no mention 
had been made that it was installed. 
Though I appreciate Logix’s thoughtful- 
ness in installing this for me in advance, I 
imagine a novice might be more than a lit- 
tle disturbed to see his screen suddenly go 
blank without his touching anything. 


DOCUMENTATION AND POLICIES 
The DOS on the hard disk deserves a spe- 
cial note. Unlike many of the machines re- 
viewed here, the ATC 286 not only came 
with the DOS distribution disks, it came 
with the genuine, true-blue IBM manual, 
still in its shrink-wrap! 

Unfortunately , the rest of the documen- 
tation did not quite live up to that supplied 
by IBM. There were three skimpy pam- 
phlets covering the motherboard, the 
monographics card, and the parallel/serial 
V/O card. The I/O card pamphiet was a cut 
above the standard brown-wrapper man- 
uals that are common with clones, but the 
other two would probably prove inpenetra- 
ble for nontechnical users. 

Logix offers a 9-month parts-and-labor 
warranty, which can be extended to 24 
months for a fee equal to 10 percent of the 
total system price. You pay for shipping to 
Connecticut, and Logix pays for the return 
trip. 

A $1,634 price tag for a monochrome 
system configured with a 30MB hard disk 
puts the ATC 286 squarely in the middle of 
the inexpensive AT price range. An EGA 
system with the same hard disk is priced at 
$2,133. 

The ATC 286 is not small enough to 
warrant its limitations, (some of which 
may not be present in the full-size ver- 
sions). While Logix deserves credit for 
playing it straight with DOS, that is not 
enough to overcome this unit’s cramped 
expansion potential and its problems with 
the OS/2 disk. In your search for an afford- 
able 286 computer, just search right past 
this one.—Alfred Poor 


LUCKY STAR INTERNATIONAL 


Lucky Star GST-2000 

The Lucky Star GST-2000, from Lucky 
Star International, is a 6/10-MHz model 
that runs with zero wait states at the higher 


screen after a period of inactivity. This | speed. For the same $895 basic system 
program was executed as part of the | price, youcan buy a system that will mun at 
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Choose your favorite. $475 


We're not selling printers, but a new networking device that'll 
make it seem like you have an extra one. Or two or three. 

The Buffalo® SX can actually multiply the effectiveness 
of laser printers, dot matrix and daisy wheel printers, modems, 
and plotters. Anyone can send work to any printer—even when 
it's busy—and go back to work immediately. So it can save you 
thousands of dollars on extra printers you don’t buy. 


Allthe right connections 


The Buffalo SX is an intelligent buffer, switcher and interface 
converter allinone. Itallows several PC users to select any output 
device connected to the network. 

There are ten ports—five parallel and five serial. Five canhandle 
either input or output. So you have lots of options. Seven 
PCs sharing three peripherals. Two PCs sharing eight peripherals. 
Or any combination between. 

But that's only the beginning. You can link more SXs together 
to share a set of peripherals with any number of PCs (of 
course, when you get up into the dozens, you might need 
another laser). 


Power windows & automatic transmission 
To set up the SX, just plug it in and define the ports using the 
switches and software provided. Concise documentation tells you 
how. If you have a question, call our toll-free supportline. 

When someone's ready to 
print, they simply use the handy 
little menu that pops up on 
screen with the names you've 
chosen. Call your pnnters 
Martha, Chatterbox, Relic, 
whatever. 

The SX does the rest. 
it handles interface con- 
versions, making parallel 
and serial machines 


Buffalo Products, 859 Cowan Road, Burlingame, CA 94010 (415) 697-6249 


___SUFFALD 


*This special direct introductory price will change without notice xt noice after the first 5,000 Buffalo boxes are seed You must mention this code number to qualify PM2-16 


olan Sea totem fuflaic is # reqntered trademark of Metco, Ine. 


Just one of dozens of network configurations possible with the versatile SX. 


BIBS SSSties 
caaens 





work together. Yes, it even lets IBM*® and compatible PCs 
share a laser with no fiddling. And PCs can exchange files with 
communications software. 

Best of all, it stores print jobs in its large buffer and feeds data 
to the printers automatically. So people can use their computers 
within seconds. (“Large” means a standard 256K memory, 
expandable to one full megabyte.) 


Free software bonus 


Order now and receive $100 worth of productivity tools free: 

O HyperKey™ Keyboard Enhancer—increases speed and 
accuracy dramatically. Instant on-off for repeat keys! 

O HyperDrive™ Disk Caching—makes applications run 3-5 
times as fast. Fully utilizes Above™ Board memory. 

© Print Booster™ for 1-2-3°—frees your PC about four times 
faster when printing graphs. 


All you stand to lose are long coffee breaks 
If you've tried a printer buffer, you know how limited most are. 
The SX is different. It's the slickest productivity booster this side 
of a $10,000LAN. It's so dependable, it comes with a full one-year 
warranty. Plus this money-back guarantee” 

Order a Buffalo SX. Try it for 45 days. If you can part with it, send 
it back for an immediate refund. No questions asked. And you 
can keep the productivity software. 

We're certain you won't give 
it up once you've tried it. We 
think you'll add more. Ask about 
our other low-cost buffer/ 
switchers too. There’s one for 

every application imaginable. 

Call now. Use Visa, 
MasterCard or American 
Express. You'll save hours 
of frustration. Plus the cost 
of another laser! 





(800) 345-2356 
In Califomia (800) 543-2356 


Hyperkey ond HyperDrwe ane wediemarts of HyperVitire Print Rooster « » trademark of Duflale Products, itd and 1.23 are regstered vademarts of intematonal Susmers Machnes 
Lotus Development. Above « a bedemark of intel Logotypes shown above are trademarks of ther reypeciiee manulacirers 
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What the Lucky Star GST-2000 lacks 
in documentation, it makes up in 
speed. The $895 machine was one of 
the fastest 10-MHz computers we 
tested because it operates without wait 
states. For the same price, a 12-MHz 

| with one wait state is also available. 

and that configuration is probably the 

better way to go. 


a clock speed of 12 MHz operating with 
one wait state. We tested the 10-MHz ma- 
chine without wait states. 

It is a clean-looking machine both out- 
side and in. The 14-inch monochrome 
monitor comes with its own tilt-and-swivel 
stand and displays clear, crisp characters. 
Inside the evaluation unit, the drive bays 
hold a 3%-inch, 20MB Fuji hard disk and 
a TEAC 1.2MB floppy disk drive. They 
are powered by a Seasonic 200-watt powcr 
supply with four connector cables for the 
assorted devices. 





CHIPS AND CONNECTIONS The 
standard configuration includes |MB 
RAM. But while looking at the memory 
banks, I was surprised to see two banks of 
256K chips and two banks of 64K chips. 
512 plus 128 does not add up to | mega- 
byte. When | ran the ROM-based setup, I 
found that it is not possible to configure the 
10-MHz machine with 640K main memo- 
ry and 380K extended memory. You have 
achoice of 512K and 512K or 640K and 0. 
Therefore, if you buy the 10-MHz system, 
you will find only 640K installed on the 








5 
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Lucky Star GST-2000 

Lucky Star International 

1701 Greenville, #602 

Richardson, TX 75081 

(214) 690-6110 

List Price: Basic system with IMB RAM, 
1.2MB floppy disk drive, $895; high-resolu- 


lion monochrome monitor and card, $140; 
EGA monitor and card, $540; 20MB hard 
disk, $250. 

In Short: This well-built system was one of 
the fastes1 10-MHz machines tested. t11s best 
suited for experienced users who don’l need a 
fot of documentation or support. 
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motherboard because you can’t use the ad- 
ditional 380K anyway. Or at least that’s 
Lucky Star’s rationale. This confusion has 
been fixed in the 12-MHz systems, so why 
would anyone choose the [0-MHz ma- 
chine over the [2-MHz? Ignorance is one 
reason, and the only other possible reason 
is that the coprocessor cost is greater in the 
12-MHz machine. 

If you want to install a second hard disk 
in the GST-2000, you will need an extra 
cable connector. Other hardware deficien- | 
cies include unnotched connectors and a 
lack of card guides on the back panel. It 
was nice to see a Hercules-compatible 
graphics card sitting in slot no. 0, but a 
slightly mysterious National Computer 
Ltd. disk controller occupied slot no. 5. 
Most of the other inexpensive ATs use 
Westen Digital disk controllers without 
levying a big price penalty on the buyer. 
Lucky Star should follow suit. 





PERFORMANCE AND CAVEATS = The 
GST-2000 scored very well among [0- 
MHz machines on the processing-time 
benchmark tests: it was often the fastest or 
tied for the top spot. It did not do as well on 
the file access tests, however; here it was 
much closer to the slowest 10-MHz ma- 
chine than to the fastest. 

The documentation accompanying the 
system leaves a lot to be desired. It consists 
solely of a ‘*User’s Handbook.”* In the 
preface, one sentence reads: *“Tasks which 
would have required huge mainframe 
computers only a few years ago.” In the 
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OTC Volume It 


Announcing OTC's 
Triple Crown of 
American Thoroughbreds! 


The 800 Series of New Dot Matrix Printers from OTC... 
On the Track and Ready to Run at 850 CPS! 










Buy a Racehorse. 
Get a Workhorse! 


The 850XL ... a versatile 
machine with both serial and par- 
allel ports. Nothing slows this prin- 
ter, with round-the-clock printing 
capabilities and no unneeessary 
down time! 


Lightning-Fast Partners For Your Twin-ax and Co-ax Systems! 


The 888XL printer features The 889XL supports 
IBM 5224, 5225, 5256 and emulations for IBM 3287 and 
EPSON emulations, and provides EPSON, and offers a eo-ax port 
direct twin-ax connection to IBM for the IBM 3270. A parallel port 
3X systems! is also standard for both models. 





OTC’s Full Featured Team Tackles All Applications! The OTC 800 Series... 
° General DP * NLQ ¢ Multi-piteh printing from 5 to The unbeatable line-up of 
° Spreadsheets ¢ Graphics 18.2 cpi priee-performers from Output 
* Multi-part forms ° Labels * No DIP switehes (Front panel Technology! You can bet on our 
* CONDENSED PRINTING menu programming) family of triple-crown winners! 
: * Front and bottom paper feed 
il * Full international eharacter set CALL TODAY! 
an Over 170 Service Centers 
Cousens inaratea ofS. Nationwide! 1 °800°422-4850 


es _ 7 0UTI 


(SIP e Ros 
=== CORPORATI 


E. 9922 Montgomery, Suite #6, Spokane, WA 99206 
(509) 926-3855 800-422-4850 Telex #15-2269OUTPUTSPOK FAX #922-4742 
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Ournew flo 
than its are 


Most people are perfectly So we developed the new 
happy with the 3M diskette that 3M Mark Q diskette. And because 
can make 3 million passes with — of an improved formulation 
no media deterioration. and a better manufacturing and 

But not us. coating process, it has been 


Its nearest competitor 





isten times better 
competitor 


tested to 30 million passes.With Now you might think that’s a 
no media deterioration. Based little overkill. But having an overly 
on accessing one file every hour, _ satisfied customer is what keeps 
every day, that’s about 2000 years’ us ahead of the competition. 
worth of work. Even if it is only ourselves. 


Our new Mark Q floppy 


3M v 
DS,DD,RH 


double side, 
double density 


Supporting 
The Dream. 





© 3M 1987. 
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‘Contents Table”’ you will find informa- 
tion on **Changing the Clook Speed.”’ In 
the section on production comparisons, 
where the Lucky Star system board is 
shown to have *‘numerous over’’ other 
products, the manufacturer misrepresents 
the competition, going beyond poor En- 
glish into poor ethics. 

The warranty is a |-year parts-and-la- 
bor contract that requires you to ship your 
machine to Texas for the repairs. There is a 
customer support line, but it is not toll free. 

At $1,285 for a GST-2000 system in- 
cluding a monochrome monitor and a 
20MB hard disk, Lucky Star has beaten 
the prices of most of the competition. An 
EGA system with hard disk sells for 
$1,685. 

I get the feeling that Lucky Star takes 
shortcuts where it can and makes some- 
what misleading claims for its own advan- 
tage. Caveat emptor. But based on the in- 
herent qualities of the machine, I have to 
admit that it is a good piece of equipment 
for the price —Kate Emery 


MICRO 1 


Micro 1 286 Plus 


The Micro 1 286 Plus is a mostly plain-va- 
nilla 10-MHz AT compatible with all the 
right parts. The 286 Plus has a Phoenix 
BIOS, which is about as compatible as you 
can get without being a “‘real’’ AT. The 
machine also lets you switch from 6- to 10- 
MHz clock speed either from the keyboard 


FASC TELL E 


San Francisco, CA 94105 

| (415) 974-5439 

| List Price: Basic system with 640K RAM, 

| 1.2MB floppy disk dnve, $849; mono- 
chrome system with 20MB hard disk, 
$1,199; EGA system with 20MB hard disk, 
$1,549, 

In Short: The Micro 1 286 Plus is a fully 
compatible 10-MHz AT clone with a few ex- 
tras such as an extemal reset and turbo-mode 
switches. Documentation ts light with this 
system, bul it comes with excellent setup and 


speed-checking programs. } 
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The Micro | 286 Plus, $1,199 with 
monochrome monitor and 20MB hard 
disk, was the cheapest AT compatible 
we tested. Nevertheless, all its 
component parts carry brand names 
like Phoenix, Seagate, and Western 
Digital, and it offers complete 





compatibility. lis 10-MHz 
performance was run-of-the-mill, but 
the price tag alone makes it worthy of 
consideration. 
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or with an external switch. 
The basic 286 Plus system comes with 
the dual-speed 6/10-MHz processor and a 
200-watt power supply. Although the 
power supply has only four leads for stor- 
age devices, there is room for five half- 
height units, three of which are accessible 
from the front of the machine. 

The keyboard included with the 286 
Plus ts the popular MaxiSwitch original 
AT-style board, which feels alnost as 
good as the IBM keyboards. The keyboard 








| plugs into the back of the system unit, as 
| usual, and the cable is 44 inches long. 
There are eight full-length expansion 
slots: two 8-bit XT compatible and six 16- 
bit AT compatible. You can use cither 
256K or 64K chips in the four banks of 
motherboard memory chip sockets. The 
standard is 640K RAM, and with extra 
chips you can increase the on-board mem- 
ory to either 640K or a full megabyte. An 
additional SMB can be aided on memory 
expansion boards. The 286 Plus contains 
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Microsofts 
QuickBASIC 4.0 is 
no longer your basic 
BASIC. Now, because 
of a revolutionary break- 
through, you can run, test, 
debug, then continue running 
you program and see the results. 

nstantly. Which is why we call it 
“instant programming: 

Other compilers make you wait while they 
compile your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute. You get all the speed 
you can possibly use right when you need 
it. While you're developing yout ea 

And for the first time in BASIC, you'll 
find the most sophisticated debugging tools 
around. Like the freedom to change a run- 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. 


Besides all these 
advances in the environ- 
ment, Microsoft QuickBASIC 
4.0 gives you a sophisticated 
collection of language extensions: 
records, recursion, huge arrays and 
true functions. There’ even interlanguage 
calling that lets you call subroutines from 
other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
Pe think again. Microsoft Quick BASIC 

.0 gives high performance executable code. 
that's the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It's still just $99. And it’s still backed with 
a 30-day money back guarantee. Microsoft 
QuickBASIC 4.0. 

To make a quantum leap in your pro- 
gramming, you need a quantum leap in 
your language. 


Microsoft. QuickBASIC 4.0 


For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. A48. 
Microsoft 1s o regrstered trademark of Microsoft Corporation. Offer vad in the 50 United States only. 
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Ifyou perform 
calculations, the answer & 


is obvious. 
MathCAD 2.0. 
It's everything 
you appreciate about 
working on a scratch- 
pad—simple, free-form 
math—and more. More 


speed. More accuracy. ; 

More flexibility. Sas Berra 
Just define your 

variables and enter your 

formulas anywhere on the screen. MathCAD 

formats your equations as they're typed. 


Instantly calculates the results. And displays 
them exactly as you're used to seeing them — 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


© 1987 MathSolt, Inc. 





text anywhere to 
support your work, 
and see and record 
every step. You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 

Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you'll 

be using its full power an hour after you begin. 


Requires IBM PC® or compatible, SI2KB RAM, graphics card. 
IBM PC® international Business Machines Corporalion. 
MathCAD® MathSof. Inc 
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What more could you ask for? How 
about the exciting new features we've just 
added to MathCAD 2.0... 

© Built-in equation solver 

© Full matrix operations 

* Two to four times increase in 

calculating speed 

+ Easier full-page text processing 

« Auto-scaled plots 

* Memory enhancements 

* Additional printer and plotter 

support 

¢ And more. 

If you're tired of doing calculations by 
hand or writing and debugging programs, 
come on over to our pad. MathCAD. The 
Electronic Scratchpad. 


Call for a detailed spec sheet and the 
name of a MathCAD dealer near you. 
1-800-MathCAD (In MA: 617-5771017). 


MathCAD 


MathSoft, foc., One Kendall Sq., Cambridge, MA 02139 
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the now-standard Westem Digital WA2 
floppy/hard disk combination controller 
and comes equipped with a TEAC 1.2MB 
high capacity floppy disk drive. 


PERFORMANCE The evaluation sys- 
tem had a slow 20MB Seagate hard disk 
and the ubiquitous Samsung amber moni- 
tor. The Korean-made Samsungs must be 
a good deal for vendors, since most ven- 
dors supply them. The screens have very 
good resolution, and I found them pleasant 
to work with. 

The 286 Plus scored just as expected on 
the PC Labs benchmark tests. All scores 
based on the processor put the machine in 
the range of other 10-MHz one-wait-state 
devices. 

To test the Micro I’s ability to handle 
an advance version of OS/2, I added 
3.5MB of memory on an Intel Above 
Board. The 286 Plus worked perfectly 
with the eXtended memory and was com- 
fortable with OS/2 as well. DOS 2.0 also 
worked in our backward compatibility 
test, and the computer was quite happy 
with a 34-inch 720K floppy disk drive. 

The case and the inside of the 286 Plus 
unit hold no surprises. The unit seems 
quite rugged, and everything fit as it was 
supposed to fit with no straining or flexing 
necessary. 


DOCUMENTATION AND PRICING 
Micro I's hardware documentation is very 
light. As a matter of fact, it’s limited to in- 
formation about the computer's mother- 
board. One of the most impressive and 
convenient features, however, is a stan- 
dard disk with an extremely easy-to-use 
setup program. All options and settings are 
displayed on a single screen, and they can 
be reset using cursor movements to select 
categories and using the Spacebar to 
choose settings. You don’t have to reboot 
the machine to use the program; it can be 
| Stored on the hard disk and used anytime. 
There’s also a nifty CPU speed test that vi- 
sually displays the current processor clock 
speed. Both the setup and speed test pro- 
grams are published by Landmark Soft- 
ware. 

If the Micro | 286 Plus is a plain-Jane 
LM? one-waitstate machine (jperiior- 
mance that some would have killed for 3 
years ago), pricing helps the unit to stand 










out a bit from the crowd. The basic 
unit—without DOS, a monitor, or monitor 
adapter but with 640K RAM, the drive 


controller, one floppy disk drive, and the | 


keyboard—currently lists for $849. Add- 
ing a monographics adapter, the monitor, a 
20MB hard disk, and DOS raises the price 
toa mere $1,294. 

ATs deserve faster hard disks than the 
20MB units used for our price compari- 
sons, but even so the Micro | pricing made 
me sit up and take notice. According to the 
vendor, most Micro | units are sold 
through authorized dealers, and machines 
that have problems during the 365-day 
warranty are serviced by them. If a dealer 
goes out of business or for some reason the 
user has no place to send a defective unit, 


Micro | pays shipping both to and from its | 


Califomia facility. This is a better deal 
than most vendors offer. 


Overall, the 286 Plus came with the | 


right parts, ran as it was supposed to run, 
and is very well priced. It’s definitely 


| worth a look.—Bruce Brown 


NORTHGATE COMPUTER 
SYSTEMS 


Northgate 286/12 ET 

When Northgate Computer Systems sent 
its 8/12-MHz AT-compatible 286/12 ET 
for evaluation, I took the system out of the 
box and | thought to myself, ‘*Did some- 
one drop this thing, or do the floppy drives 
just normally come installed like that?’’ 
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Northgale 286/12 ET 

Northgate Computer Systems 

2905 Northwest Blvd., #250 

Plymouth, MN 55445 

(612) §53-0631 

List Price: Monochrome system with 640K 
RAM, 32MB hard disk, monochrome moni- 
tor and card, 1.2MB floppy disk dnve, MS- 
DOS 3.2, and BASIC, $1,687; second flop- 
py disk dnve, $99; EGA option, $495, 

In Short: Northgate sells a complete pack- 
age that 1s convenient for first-ume users. 
There were some fil and finish problems with 
‘the evatedton anits, batoveran quality is ac- 
ceptable and the keyboard is very good. 
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Although one of the two floppy disk drives 
(drive A:) was flush with the case, the oth- 
er, residing below it, was impacted like a 
wayward wisdom tooth. Then | opened up 
the box of a second Northgate system and 
found virtually the same condition. I got 
very curious, but a Northgate representa- 
tive said that both systems had been care- 
fully inspected before they were sent out, 
and he laid the blame on the shipping com- 
pany. When I pulled the drives out, how- 
ever, I found that drive B: was actually 
smaller than drive A: and was barely able 
to hang onto the rails. Rough shipping or 
not, it was inevitable that the drive would 
drop eventually. 

Once out of the box and turned on, the 
286/12 ET defaults to turbo mode, indicat- 
ed by a little light on the front panel. When 
you want to switch modes, you press Ctrl- 
Alt-Del-minus or -plus to go down to 8 
MHz, or up to 12 MHz, respectively. The 
system uses the Award Modular BIOS 3.0 
and has an Astec power supply. 


KEYBOARD AND FEATURES The 
machine sports a modified version of the 
Enhanced AT keyboard. Northgate has it 
specifically manufactured and talks about 
its responsive touch with great enthusi- 
asm. The keyboard did have noticeable 
tactile feedback and was far less mushy 
than what much of the competition pro- 
vides, but I wouldn't use it as a replace- 
ment for my IBM model. 

Inside the 286/12 ET, there is space for 
five half-height devices, three exposed and 
two intemal. There are the usual eight slots 
(two 8-bit) with an extra serial port card in 
the last slot. The standard system comes 
with 640K RAM, a32MB Miniscribe hard 
disk, and a 1.2MB floppy disk drive. The 
disk controller is a Scientific Micro Sys- 
tems model, which Northgate says will of- 
fer its customers much higher throughput 
when used in tandem with the Miniscribe 
hard disk. The benchmark tests did not 
béar this claim out. After listening to 
Northgate representatives explain the vir- 
tues of RLL encoding and the achievement 
of a 1:1 interleaving factor, I expected phe- 
nomenal results, but the hard disk speeds 
were just about the slowest reported. H 

Nic guonitor was shipped but «a Nurth- 
gate representative explained that the com- 
pany does supply the usual Samsung 
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The Northgate 286/12 ET sells as a 
complete system including 
monochrome monitor, DOS, and a 
32MB hard disk for $1 687. As one of 
two 12-MHz machines tested, its CPU 
performance times were among the 
best, but its hard disk was 
disappointingly slow, given the special 
Scientific Micro Systems controller it 
uses to offer higher-than-normal 
throughput. 


Monochrome monitor as standard equip- 
ment with its systems. There was no DOS 
software or manuals either, but the repre- 
sentative said that they are normally in- 
cluded. This would be an exception to 
standard clone policy and, if adhered to, is 
a proper one. 

PERFORMANCE AND PACKAGING 


As a 12-MHz machine, the 286/12 ET 
should be expected to outperform the 10- 
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MHz machines on CPU speed tests. It did, 
but not by a tremendous margin. In fact, a 
couple of the 10-MHz machines reported 
speeds that were equal to or better than 
Northgate’s. 

The machine was able to boot with 
OS/2, and it ran the AT diagnostics disk 
without a hitch. 

The lowest-priced configuration that 
Northgate has to offer sells for $1,687. 
This price includes the hard disk and a 





monochrome monitor and card. Northgate 
informs us that this packaging policy is de- 
signed to protect the unsophisticated user 
from himself. The company feels that by 
bundling the systems, it can offer a much 
higher-quality machine. Given the bench- 
mark test results, I wonder whether North- 
gate might be overstepping its rightful 
role. 

Nevertheless, the Northgate seems a 
pretty good choice, even though the com- 
pany overrates its advantages. Consider- 
ing the market in which it is battling, this is 
to be expected.—Kate Emery 


ORIENTAL PRECISION CO. 


OPC-286 

There’s something very nice about the 
OPC-286. It is not the fastest machine in 
this large group; in fact, it was one of the 
slowest in our tests. It’s also not the cheap- 
est, though it is competitively priced. 
Many users might never notice—or might 
not care about—what I think makes the 
OPC special, but in several ways it was my 
favorite of the computers I tested. 

The key word is quality. When I 
opened the case of the OPC-286, I got a 
clear impression of excellent design and 
finish. The edges of the metal frame pieces 
were rounded, and the chassis felt excep- 
tionally solid. It looked and felt like the 
quality people refer to when they talk or 
write about German luxury cars. 

One easily noticed feature is the large 
number of slots in the machine. There are 
12 in all, 2 8-bit and 6 16-bit full-length 


FACT 
OPC-286 
Oriental Precision Co. 
1031 E. Duane Si., Suite A 


FILE 





List Price: Basic system with 5t2K, t.2MB 
floppy disk drive, DOS, $965; monochrome 
system with 20MB hard disk, $1,399; EGA 

system, call for prices. 

In Short: The OPC-286 is an exceptionally 

well-designed and finished computer. [ts lim- 
it of 8-MHz opesation and a possibly incom- 
patible BIOS are stight concems. 
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NOW THERE'S AN EASIER WAY TO CATCH UP 
ON YOUR PAPER WORK. 


If keeping up has you falling behind, try 
CompuServe's exclusive Executive News 
Service—an electronic clipping service 
that puts the power and scope of the 
world’s most respected news sources at 
your fingertips. 

The Executive News Service can provide 
you with all types of important information. 
Keep an eye on financial and economic situ- 
ations. Follow national and international 
Market fluctuations, economic conditions, 
and the business, political or economic 
events that affect specific companies. 

Keep informed of specialized areas of 
technology or the expanding health care 
industry. Stay on top of the upcoming elec- 
tions. Or follow your favorite sports team on 


and off the field. Travel with the Olympics 
from Calgary and Seoul. 

Asingle keystroke can give you The 
Associated Press news wire, Reuters Fi- 
nancial Report, McGraw-Hill News, The 
Washington Post and OTC NewsAlert. 
When you need the most current news, 
it’s there. 

CompuServe's Executive News Service 
does all the work for you. Just enter the 
words and phrases that define your inter- 
ests. Executive News Service screens the 
sources around the clock, then electron- 
ically files the stories for you to read at your 
convenience. 

CompuServe's standard usage rate is 
the same any time of day. So you can go 
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online as inexpensively during the day as 
you can at night. 

CompuServe delivers it all, plus a variety 
of other information, entertainment and 
communications options. You can access 
CompuServe with almost any computer 
and modem. To buy a Subscription Kit, see 
your nearest computer dealer. To receive 
our informative brochure, or to order 
direct, call 800-848-8199. In Ohio and 
Canada, call 614-457-0802. 


CompuServe’ 


Information Services, PO. Box 20212 
5000 Arlington Centre Bivd, Columbus, Ohio 43220 


In Ohio and Canada, call 614-457-0802. 
An HAR Block Company 
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The OPC-286 is meant to be stuffed 
with peripherals. Standard equipment 
includes 12 expansion slots (6 16-bit, 
28-bit, and 4 8-bit half-length) and 
Jour externally accessible drive bays. 
The quality of the system is superior, 
and with its 230-watt power supply, it 
is clearly meant to be a workhorse. A 
monochrome system with 20MB hard 
disk sells for $1,399. 


slots and 4 8-bit half slots. This box can 
handle lots of peripherals and might be a 
great file server. Add-ons usually require 
power, even if just for interface cards, so 
the OPC comes with a 230-watt power 
supply to handle the heavier potential load. 
There are only four power-supply device 
connectors, but you can get around that 
limitation easily enough with your own Y- 
connectors. 

The OPC-286 box holds up to four half- 








Mile Geese 


7 


height devices, and all of them can be ac- 
cessed from the front of the machine. The 
left-hand bay is exposed rather than being 
hidden as with most AT compatibles. 


FEATURES Standard features include 
512K RAM ona motherboard socketed for 
up to IMB, an original AT-style keyboard 
manufactured by Hitech, and a Western 
Digital floppy/hard disk combination con- 
troller with a Toshiba 1.2MB floppy disk 













| we reviewed. 





drive. MS-DOS 3.2 and GW-BASIC 3.2 
are also standard. 

Unfortunately, the processor on the 
OPC-286 will work only at 6 or 8 MHz. 
For that reason most of its speed perfor- 
mance figures are lower than those of the 
other machines reviewed. The Intech 


The OP The OPC -286 i is 


one of the least expensive | 


of the AT compatibles 





BIOS also seems a bit off, because the 
OPC-286 would not run the beta version of 
OS/2 that most of the other machines han- 
dled just fine. DOS 2.0 ran without a hitch, 
and the computer was very happy to recog- 
nize and use the 34-inch 720K drive I in- 
stalled. 

The OPC-286 uses a diskette-based set- 
up program that works much like the IBM 
version. 

The system’s documentation includes a 
user manual that is clearly written but has 
only a few illustrations. DOS and BASIC 
manuals are included as well. 


SERVICE POLICY If you have a prob- 
lem with an OPC computer, you may have 
better luck than with some of the other 
clones. Oriental Precision Co. has con- 
tracted with Mission Peak Systems to pro- 
vide service at any one of 70 depots 
throughout the United States. If you didn’t 
buy the machine from a dealer who can 
help, the odds of being relatively close to a 
service depot are fairly good, unless you 
don’t live near any major metropolitan ar- 
eas. Perhaps it would be a good idea to find 
out where the closest Mission Peak Sys- 
tems service facility is—if you are con- 
cemed about service, as you should be 
with any computer purchase. OPC’s hard- 
ware warranty lasts | year from the date of 
purchase and covers both parts and labor. 
Given the large motherboard and the 
high quality of the system, it is a surprise to 
discover that the OPC-286 is one of the 
least expensive of the AT compatibles we 
reviewed. A monochrome system with a 
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General Ledger 
* entire fiscal year available for 
reports 
* user definable chart of accounts 
* produces full audit trail 


Payables/Receivables 
* uses open invoice method 
* prints checks, invoices and 
statements 
* user defined aging periods 


Payroll 
* automatic federal and state 
deductions 
* accumulates QTD, YTD, W-2, 940 
and 941 information 
Inventory 


* fully integrated with payables and 
receivables 


* uses average weighted cost 
method 


* handles adjustments and 
transfers 
Jobcost 


* distributes revenue or expense to 
projects or profit centers 


* paycheck distribution includes the 
company’s portion of FICA, SUTA 
and Disability Insurance 


Overall 
* Six modules fully integrated on 
one disk 
¢ Reports can be displayed, printed 
or exported 


Requires 256K RAM, two drives, 
MS-DOS 2.0 or higher 


Not copy protected 


7 (206) 883-0074 





Bedford Software Corporation 
15311 N.E. 90th Street 
Redmond, WA 98052 
Fax# (206) 885-0859 
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True Blue 
Compatibility 














Guaranteed. 


here’ a lot of talk these 
days about the new IBM* 
VGA graphics standard. 
Outside of Big Blue itself, 
much of it is just that. Talk. 

The truth is that until now, 
noone has come up with 
add-in graphics boards that are 
100% VGA compatible. Despite 
many claims to the contrary. 

You see, to get true Blue 
VGA compatibility you need to 
start at the chip level. Not just 
the software level. Otherwise 
any programs written for true 
VGA could leave you staring 
at a very blank screen. 

If you'd like to eliminate 
100% of the risk in upgrading 
to VGA, a call to Paradise is 
in order. 

We'd like to introduce you 
to Paradise VGA Plus™ The first 
100% VGA compatible graphics 
board. And the only VGA board 
thats guaranteedt to be true 
Blue. All the way down to 
the chips. 

What it means to you is 
the absolute assurance that 
you can plug PS/2* graphics 
into your XTs* ATs* and 
compatibles. And that 
any software written for 

PS/2s— now or in the 


future — will work just fine. 

We like to think of it as 
no-risk VGA. 

You should think of it as 
the best way to get all the 
benefits of VGA. Like better 
resolution than anything 
you ve ever seen before. A 
132-column mode to make 
working with spreadsheets 
smoother. And support for 
IBM compatible analog and 
multisynch type monitors. 

All for the price of an EGA 
board. 

With Paradise VGA Plus, 
we've also protected your 
past and future software 
investments. Its completely 
compatible with all previous 
video standards — CGA, MDA, 
Hercules, EGA and MCGA. 





Paradise VGA Plus gives you 256 glorious colors. 
Al true Blue 

And for even more protection, 
well give you the fastest 
service in the business, In the 


rare event that you have a 
problem with any Paradise 
VGA Plus board, we'll replace it 
in 48 hours or less. 

Just the kind of support you'd 
expect from the worlds largest 
supplier of add-in video con- 
troller boards and chip sets. 







Paradise aN 
today at (415) 
468-6692. You'll 
discover a whole 
new world of graphics. 
We guarantee it. 


/ PARADISE. 


AWestern Digital Company. 


Paradise Systems, Inc. 
99 South Hill Drive 
Brisbane, CA 94005. 
(415) 468-6692. 


‘+During the Warranty Period, ifany VGA compatible software 
falls to run on an IBM PC, XF, or AT system with either the 
PARADISE VGA Plus or the PARADISE VGA Professional card, 
but willl run on the same IBM PC, XT, or AT system with an 
IBM PS/2 Display Adapter, and without any additional 
video controller cards, Paradise will reptace the board with 
one that runs the software, or refund your money 


© 1983 Paradise Systems, inc. 

“IBM, Personal Computer AT and XT and PS/2 are 
trademarks of International Business Machines, Corp 
Paradise VGA Plus is a trademark of Paradise Systems, Inc. 
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20MB hard disk sells for $1,399. 

I like the finish and the expandability of 
the OPC-286. If it had a Phoenix BIOS and 
a 10-MHz zero-wait-state board, it would 
be even better. —Bruce Brown 


PAN-UNITED CORP. 


Micro Lab AT-286 

The distinguishing feature of Pan-United 
Corp.’s Micro Lab AT-286 is its zero- 
wait-state processor. The elimination of 
processor wait states with this 10-MHz 
computer boosts the effective speed of the 
machine above that attained by |2-MHz 
processors operating with the more typical 
one wait state. 

In addition to the faster processor, the 
AT-286 also comes with 512K of on-board 
memory, expandable to 1 MB on the moth- 
erboard. If you increase memory in the 
machine, remember that the zero-wait- 
state system requires memory chips rated 
at no more than 120 nanoseconds; slower 
chips probably will not be able to keep up 
with the processor. The AT-286 scored 
about 10 to 40 percent faster on our tests 
than the one-wait-state 10-MHz 80286- 
based machines. As long as the memory is 
fast enough, there should be no problem 
running programs on the AT-286. 


FEATURES AND MODIFICATIONS 
The system includes a parallel/serial inter- 
| face card as standard equipment, along 
with a DEC VT-200-style enhanced key- 
board. The keyboard felt and worked fine. 
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Micro Lab AT-286 
Pan-Unted Corp. 
1967 Rt. 27, #12 
Edison, NJ. 08817 
(201) 906-8044 
List Price: Basic system with 512K, 1.2MB 
floppy disk dnve, $999; monochrome system | 
including DOS and 40MB hard disk, $1,599; 
EGA system, $1,999. 

In Short: The Micro Lab AT-286, with its 
zero-wait-state 10-MHz performance, is a 
speedy machine, faster than a 12-MHz one- 
wait-state system. The AT-286 also comes 
with a parallel and senal interface card. 
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The Micro Lab AT-286 operates at 10 
MH with zero wait states, so its 
effective performance rivals that of 
some 12-MHz machines. Though it 
comes with only 512K RAM, the 
system's $1,599 price tag does 
include a 40MB hard disk, making it 
somewhat more of a bargain than it 
might first appear. The AT-286 is 
definitely worth a look. 











Other components that come as standard | 
equipment include a Wester Digital flop- | 
py/hard disk combination controller with a 
TEAC 1.2MB floppy disk drive and a 200- 
watt power supply with four device con- 
nectors. The chassis holds up to five half- 
height devices, with three showing in 
front. The evaluation unit also had a 40MB 
Seagate hard disk. 

In order to nun our beta version of OS/2, | 
I added some memory with an Intel Above 


Board. The Above Board memory chips 
were rated at 150 nanoseconds, so | had to 
adjust the AT-286 by locating a clearly do- 
cumented jumper on the motherboard and 
resetting the computer to operate with one 
wait state. With that change, the Above 
Board’s memory ran just fine, as did OS/2. 
The AT-286 also ran DOS 2.0 and 
worked well with the 3!/2-inch, 720K flop- 
py disk drive I attached to it. The case and 
parts of the computer all seemed well | 
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TIME IS MONEY. 
Spee iS OF THE ESSENCE. 
INTRODUCING 

THE SEIROSHA SBP-10. 


The only 800 cps printer with 18 pins in a single head. 


As an MIS or data processing professional. you know 
how important high speed, efficiency and reliability are 
in a computer printer. An outstanding printer is worth 
its weight in gold because it will save you time, effort 
and money... 


introducing the SENKOSHA SBP-10. it'll supply 
you with all the essentials. At a speed of 800 characters 
per second, the SBP- 10 is an efficient, rapid-fire docu- 
ment producer. It lets you be 
more productive and cost- 
effective. The SBP-10's 18 pins 
provide you with sharper resolu- 
tion. We are the only mianufac- 
turer to introduce 800 cps and 
an 18 pin single-head in the 
same printer. 


FEATURES TO MEET YOUR 

NEEDS 

* 800 cps draft/400 cps corres- 
pondence/200 cps NLO 

18 pin wide carnage 

« Rear/bottony front paper feed 





* Epson ESC/P and IBM Proprinter emulation 

* Parallel and serial interfaces standard 

« Bidirectional push/ pull tractor with paper parking 

¢ Front panel print mode controls with LCD readout 

« Accepts up to 3 font cartridges simultaneously (2 font 
types per cartnidge) 

¢ Outstanding warranty 

PERSONAL TOUCH SERVICE | 

Producing an outstanding printer is only half the story. 

The other half is service. 

It includes such things as: 

« A National Hotline number 

« 150 Authorized SEIKOSHA 
Service Centers in the 
United States and Canada 

« Immediate shipment— 
within 24 hours. 


Call today for a FREE copy 
of the new SE!IIKKOSHA 
CAPABILITIES BROCHURE: 
1-800-422-7768 or 
1-201-529-4655. 


We're Seikosha Amenca Inc . established in 1985 to be the 
North Amencan arm for SEIKOSHA-branded pnnters 

Two decades ago. we began to design and manufacture 
high quality pnnters for Original Equipment Manufacturers 


(OEM) 


our name unknown by users hke you. Bul our 


tradition of making quality technological products goes 
back nearly a hundred years ( we're the worlds leading 


manufacturer of precision timepreces including SEIKO. » 
Pulsar and Lorus). Today. our goal is to be the first 
among printers with a name you can recognize 


and trust 


Seikosha * 


America Inc. 


Technology with the Human Touch © Ee 


Rue 


Tryin 1987, Seikosha America inc 111 Macarthuc Bivd . Mahwah. Nj 07490 
“rte @ trademarks. Epson—S Epson Corp . IBM-—-international Susiness Machines Corp. 
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made and suitably sturdy. Everything fit 
just fine. 

Documentation written specifically for 
the AT-286 consists of a slim but clear and 
well illustrated 36-page manual. The ma- 


chine is sold with DOS and also includes | 


full documentation for the operating sys- 
tem and GW-BASIC. 


SERVICE AND PRICES The Micro 
Lab hardware comes with a I-year parts- 
and-labor warranty. According to compa- 
ny representatives, most of the units are 
sold through authorized dealers, who also 
provide warranty service. Pan-United 
Corp. is in the process of setting up region- 
al service centers by contracting with exist- 
ing service providers; at the time of testing 
there were ‘‘six or seven’’ such centers 
around the country. Pan-United has also 
started limited mail-order sales as of Janu- 
ary, with service available from the re- 
gional centers. 

Because the base system is unusually 
fully configured and priced at a moderate 
$999, a monochrome system with a 40MB 
hard disk sells for a competitive $1,599. 
EGA systems cost $400 more. 

The AT-286 seems like a fine machine. 
Of course, I couldn’t subject it to any long- 
term reliability tests, but the generic parts 
provided are all topflight and everything 
else worked as documented. This certainly 
is a speedy computer at a reasonably at- 
tractive price.—Bruce Brown 


PC CRAFT INC. 


PC Craft 286-C 
The outstanding feature of the 8/10-MHz 
PC Craft 286-C is its middle-of-the-road- 
ishness. It did not stand out in any way, but 
that is certainly no condemnation in this 
commodity-like market. 
The color of the box is a light penicillin 
green, and the front panel has three lights 
, indicating power, turbo mode, and hard 
' disk access. The monochrome monitor is a 
Samsung flat-screen model that sits on a 
| tilt-and-swivel base and gives off no glare. 
It does not plug into the back of the CPU; it 
requires a normal 3-hole AC outlet. 
| With the cover off, five half-height 
drive bays—three exposed and two inter- 
nal—are visible. One megabyte of RAM 
was installed on the evaluation unit’s 
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PC Craft's 286-C offers the standard 
AT-compatible motherboard with six 
16-bit slots and two 8-bit slots. One 
parallel and two serial ports are also 
built into the motherboard. The 
machine is a solid 10-MHz performer, 
and its $1,495 price tag (including 
monochrome monitor and 20MB hard 
disk) is competitive with the rest of the 
crowd. 





motherboard (512K is standard), and the | =‘ The installed floppy disk drive was a 
power supply (made by PC Craft) is rated | 1.2MB TEAC, and the hard disk was a 
at 200 watts, with four connections avail- | 20MB Fuji. I was told that the floppy disk 
able. Eight slots—two 8-bit, the rest 16- | drive is normally a Fujitsu. Slot no. 7 con- 
bit—and one parallel and two serial ports | tained the controller and was not screwed 
sit on the motherboard. These extra YO | into the mounting. Slot no. 6 was empty, 
ports on the motherboard are a perk that | but its covering was not screwed in either. 





most other systems did not offer. The disk | The keyboard connector was sloppy and 
controller? You guessed it, a Western Dig- | failed once. 
ital WA2 model. The operation manual is about the right 
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With Verbatim 12 internal subsystems, 
you’re off and running. 


Send 10 MB of formatted spreadsheet data across town 
on one secure, interchangeable cartridge. Store large 
CAD/CAM drawings on a single cartridge for easy data 
sharing, or to secure sensitive data against loss or damage. 
Or keep huge publishing files—text and images—on one 
convenient disk. 

Verbatim 12 removable cartridge disk drive subsystems 
are the ideal way to store and back up unlimited amounts 


e . of data. Random-access to backed-up information makes 
1 waa the Verbatim 12 subsystem faster than archival tape 
we storage. You even get a free hard disk backup software 
ea VY.) ae package to make it easy. 


The Verbatim 12 fits inside the IBM PC/XT/AT and 
compatibles, and everything you need for fast, easy instal- 
lation is included. You’re also protected by a one-year 
warranty. 

Take advantage of our free caching 
and free Back-It software for hard disk 
backup with purchase. 

Ask your computer dealer about 
new Verbatim 12 internal subsystems. 
External configurations are also 
available. Or call 1-800-44KODAK, ext. 990. 


Back-It 1s a trademark of Gazelle Systems. 
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“The n new vision ath Kodak 





Eastman Kodak Company, 1987 















1 = Advanced Revelation Paint Main Me 
| Quick Paint Relations Set Video 

| Security Indexing Key Disable 

| “Quick painting method when the dictionary is already ¢ 





Invoice Entry Window 


INVOICE .NO 
INVOICE . DATE 
CUSTOMER .NO 





Qty 

dddd 
dddd 
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Prod. 
Adddd 
Addad 
Adddd 


1>Prompt Window 


Comments 4444 
Odd 
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DISCOVER ADVANCED REVELATION" 


Simply, truly the mast eiegant PC-based DBMS 
and application building tool ever created. For 
the novice user and serious applicatian developer 
alike. More than just another DBMS, Advanced 
Revelation Is 

The complete application environment with 
ali the tools you need to buiid PC based applicatians 
for bath single user and netwark systems. 
Evaiuate Advanced 
™@ Revelatian and you will discover: 
® An Application Processor™ that 
iets you build screens, menus, 
and windows without generating 
or modifying source cade, 
« A comprehensive centralized 
: data dictionary that 
F, describes all fleld 
y/ attributes, capturing 

all the intelligence 

of the system. 











* Ahigh level programming language with hundreds 
af database, string and array handiing functians. 

° A powerful database manager with remarkabie 
efficiency—each record is a three dimensionai 
variabie length dynamic array. 

* Advanced networking capabiilties, providing 
true single record locking. 

Discover Advanced Revelation: the only PC 
database appiication enviranment with power 
to handle high performance applications such 
as payroli/personnei, insurance, banking 
manufacturing/MRP and more. Buiit on Reveiatian, 
a development system that more than 60,000 
users have depended on since 1982. 

Discaver Why Advanced Revelation begins 
where dBASE lil Plus, R: BASE System V and other 
data base managers end. For all the facts 
call 1-800-327-0216. 


COSMOS" 


A subsidiary af Revelation Technologies, Inc. 
Cosmos, Inc, * 3633 136th Place, SE « Bellevue, WA 98006 


206-643-9898 FAX: 206-643-7609 


Advanced Revelation, Application Processor and Cosmos are trademarks of Cosmos, Inc 


The other companies mentioned own numerous Reg. Trademarks. 
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PC Craft 286-C 

PC Craft Inc. 

530 Jamie Ave. 

LaHabra, CA 90631 

(714) 758-8600 

List Price: Basic system with 512K RAM, 
one 1.2MB floppy disk drive. DOS, $1,095; 
monochrome card and monitor, $140; EGA 
monitor and card, $595; 20MB hard disk, 
$260. 

In Short: The 286-C is most noteworthy for 
fot being at all noteworthy. It's a straightfor- 
ward, competitively priced, 10-MHz ma- 
chine. 
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thickness, is written in English, and covers 
the basics. It doesn’t go above and beyond 
the call of duty, but it performs its desig- 
nated task. 


SOLID PERFORMANCE The 286-C 
ran all the benchmark and compatibility 
tests flawlessly if not spectacularly. OS/2 
came up without a hitch, and the AT diag- 
nostics ran fine. As for the speed tests, if 
you tried to find a machine that would pro- 
duce more middle-of-the-road results, you 
would have to search long and hard. 


This is not altogether a bad place to be. | 


When the goal is to be compatible, anyone 
straying far from the median runs the risk 
of missing the goal. If you are looking for 
average quality, PC Craft offers the quint- 
essential AT clone. Its $1,495 price tag 
(including monochrome monitor, 20MB 
hard disk, and I-year warranty) should 
guarantee it plenty of customers. 

—Kate Emery 


PC DESIGNS INC. 


PC Designs GV-801 
PC Designs sent us the cheapest of their 
AT compatibles, the 6/8-MHz GV-801. It 
seems almost silly nowadays to be making 
a 6/8-MHz machine, but the GV-801 fits 
into PC Designs’ family line, and if you 
are looking for quality clonemanship, the 
GV-801 is truly aclone’s clone. 

The first impression is of quality and a 
recognition of the typical customer’s state 
of mind when opening a carton of comput- 








er equipment. The system just looks good. 
It is sturdy and attractive on the outside, 
with the various ports clearly labeled. It is 
Clean and organized on the inside. 

The 20MB hard disk is a full-height 
model that limits the available space for 
expansion to two half-height exposed de- 
vices, in addition to the I.2MB floppy disk 
drive that is already installed. 

The system I tested includes a driver to 
control the hard disk and a floppy disk 
drive, with room for one more of each. 
The Astec power supply is rated at 200 


watts and has five connections for three 
more devices. The BIOS is American Me- 
gatrends’ 286-BIOS. There are eight 
slots—two 8-bit and six 16-bit—and PC 
Designs has installed an extra serial/paral- 
lel port in 16-bit slot no. 5. A Westem Dig- 
ital controller sits in slot no. 7. The hard 
disk is a Priam 20MB model, and the flop- 
py disk drive is a Toshiba. One excellent 
perk: you choose from among a I.2MB, a 
360K, or a 34-inch floppy disk drive as 
drive A:. No major surprises, but that ap- 
pears to be the company’s strategy—for 


Lehane. + ar theme 


ETN 





PC Designs never skimps on quality, 
even in its lowest, low-end AT 
compatible. The GV-801 comes with 
name-brand parts and excellent 
documentation, but its $2,014 price 
Sor a configured system is too high for 
this morket. Loyal PC Designs 
customers should investigate the GV- 
286 line, which offers speedier 
performance for a little more money. 





PC MAGAZINE @&© FEBRUARY 16, 1988 
155 


@ LOW-COST ATs 


better or worse—and in this manner PC 
Designs excels. The only surprising fea- 
ture was the GV-801’s FCC compliance 
rating of A rather than B. 


FINE DOCUMENTATION The most 
admirable aspect of the PC Designs system 
is its documentation. For a new user, it 
serves as a good orientation. For the expe- 
rienced user, it gives helpful hints and sug- 
gestions—and explains the reasoning be- 
hind the suggestions. For the techies, 
there’s no shortage of pinouts and address 
maps. The manual came bound in a three- 
ring binder marked ‘‘Preliminary,’” but | 
found it more readable, interesting, and 
helpful than any of the other companies’ 
more polished manuals. 

Again it appears that PC Designs has 
taken to heart the mind-set of the new user 
and done its best to smooth the way from 
box to desk and efficient use. Apparently 
the company has succeeded in keeping its 
customers happy because, unlike most of 
the others, the PC Designs customer sup- 
port line is a toll-free number. 


PERFORMANCE AND POLICIES The 
GV-801 did manage to be the slowest-run- 
ning machine of the bunch, but it was al- 
ways as fast as the IBM AT, and that is all 
it claimed to be. It ran AT diagnostics, but 
would not boot with OS/2. 

PC Designs offers a |-year factory 
parts-and-labor warranty, but you must 
send the system back. There is also a 30- 
day money-back compatibility guarantee. 


dd FACT | ae Ud Ly.) 


PC Designs GV-801 

PC Designs Inc. 

2500 N. Hemlock Circle 

Broken Arrow, OK 74012 

(918) 252-5550, 

Lisi Price: Basic system with 1MB RAM, 
1.2MB floppy disk drive, $1.200; mono- 
chrome monitor and card, $275; 20MB hard 
disk, $539; NEC Multisyne monitor and 
EGA card, $844. 

In Short: The GV-801 is a solid 8-MHz per- 
former, but fans of PC Designs would do bet- 
ter buying the slightly more expensive but 
stronger-performing GV-286. 
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Pricing is on the expensive side for this 
market. The evaluation unit, with mono- 
chrome monitor and 20MB hard disk, was 
priced at $2,014. 

The system, though unremarkable in 
terms of performance, looks to be of high- 
er-quality craftsmanship than most of its 
competitors, and it is superior in the docu- 


The most admirable 
aspect of the PC 
Designs GV-801 is its 
documentation. 


mentation and support departments. The 
GV-801 lends itself to the new-user market 
well. My recommendation to such an audi- 
ence, however, would be to take a look at 
the GV-286 10- or 12-MHz machines, two 
systems that were too expensive for this 
roundup. | would imagine that the quality 
and documentation are likewise top-notch, 
and the additional processing power may 
make more sense. —Kate Emery 


PROTEUS TECHNOLOGY CORP. 


Proteus 286F 


Proteus (1 couldn’t help looking this up) 
was a god of the sea who had the power to 
assume various forms. You figure out the 
connection between that and Proteus Tech- 
nology Corp.’s 286F. 


The Proteus 286F has the definite form | 


of an AT clone, and it’s a good one at that. 
lt comes in an attractive box with a reset 
button and power, turbo, and disk activity 
lights on the front panel. There are three 
openings for floppy disk drives, one of 
which was filled on the evaluation unit 
with a 1.2MB TEAC drive. The monitor is 
Proteus’s own (yet another form?), and 


| though it seems picayune to mention, it 


bothered me that the Proteus sticker was 
already peeling off, giving the monitor a 
shoddy appearance. 1] was also disturbed 
that the monitor’s on/off switch was on its 
back side. Why not in front? 

Inside is a full-height Miniscribe hard 
disk, which seems an unnecessary waste 
of space for 20MB of mass storage. The 





floppy disk drive is a TEAC 1.2MB, and 
these two devices are controlled by the 
usual Western Digital WA2 controller. 
The drive connectors are clearly labeled 
and notched, a considerate gesture. There 
are one parallel and two serial ports on the 
motherboard, | MB of installed RAM, and 
a 195-watt Proteus (there you are again) 
power supply. There are four power con- 
nections coming from the power supply, 
but in keeping with the spirit of ever- 
changing forms, Proteus informs us that 
the normal configuration will be five con- 
nections. 

The system comes with the 84-key 
original AT-style keyboard (as do only 4 of 
the 21 systems tested), and I’m not sure 
what the motivation for this is. 

This 8/10-MHz system did extremely 
well on the benchmark tests. In both pro- 
cessor and disk access speed tests, the 
286F excelled. In the Instruction Mix and 
Floating-Point Calculation tests, it even 
outperformed the 12-MHz machines. The 
machine would not boot with OS/2, but 
Proteus said that customers wishing to run 
OS/2 can get the upgraded BIOS chip di- 
rectly from the company. 


HEAVYWEIGHT DOCUMENTATION? 
At first glance, the documentation appears 
to be a very high-quality piece of work. In- 


| deed, the weight of the paper is probably 


excessive—I’m not sure why Proteus has 
provided cardboard-like pages unless they 
think that manuals are weighed for quality 
rather than being read. 


Gin 


be FACT FILE 


Proteus 286F 

Proteus Technology Corp. 

Anrport 17 Center 

377 Route 17 

Hasbrouck Heights, NJ 07604 

(201) 288-8629 

List Price: Basic system with 512K RAM, 
1.2MB floppy disk dnve, $1,495; mono- 
chrome system with {MB RAM, 20MB hard 
disk, Hercules-compatible adapter, hi-res 
momtor, $1,995; EGA system, $2,395, 

In Short: On the expensive side in this 
crowd, but very well constructed and backed 
by excellent support. 

GIRCT® 669 ON READER SERVICE CARD. 





PC MAGAZINE ® FEBRUARY 16, 1988 
156 


While the DAISYWHEEL needs a 
hand, the OKIDATA LASER 
gets applause. 


} The new LASERLINE™ 6 from OKIDATA can 
help you make a handout that’s a standout. 

| Add life to your text with graphics, underlining, 

| boldfacing, and italicizmg. You can even change 

| your tone by choosing from 15 built-in type fonts. 





| ne, steawet a, Thanks to the LaserControl™ disk you get with 

| 5 Frenciats, aune se107 it, the OKIDATA LASER will do it all with the soft- 

| eee ware that’s probably in your PC right now. It’s 

ee eee also compatible with LaserJet’ and LaserJet Plus’ 
ceted Builélag on Ven Says ond preieapes seer hl match, get the three-user module. 



















* petat" ane beecdomat endiecs =’ “IS Seut sveniy betmee Get an OKIDATA LASER today and get more 
* Due top fien cliente by ea2la spending: than applause, get the business. 


, ~~ ga a A a software. And, to get economy no daisywheel can 





August 29, 1987 


Fen a ee es fee copertanley 2 inirosen yes 20 he poopie tnd see wert of 
DeDonato/Reckards Advertising, inc. 


Seca ee 


As 0a probably Neerswe ae laity owns ot aqnnates 92 tee ef Apes Voeeeelza. ioe me 
grown from two guys and a typewriter to 15 people, a ew from the heights of the Embarcadero, 
_ and $30 million in billings . 


§) Our werk has won 2 carfead of awards inctuiling: 
* cLios 
ANDIES { 
ADDIES 

and one GOLD LION ; 





But growth demands more than applause, growth demands resus. 


creative work that also inspires ~ BRUNGs = GROWTH 
omen i ha » 
iremendously 


‘The chart shows that our ail 


That 1s 0 result of aggressive ad- 
vertising ead marketing An 
aggressive posture they're keeping 
with projected spending of aver 
180% thro ertutng. 





or call 1-800-OKIDATA, Ext. 22. 


testes OKIDAIA 


an OKI AMERICA company 
car, le. TRADEMARKS; LASERLINE, Ok Bein , 
Msine idtor’s Chex” Nov i © ti? Dal Conmaunscalons Corp. We put business on paper. 
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| REGISTE! TRADEMARKS: OKIDATA, Oki America, Inc., 
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DETAILS, DETAILS 


ne drawback of buying any computer over the phone or 
through the mail is that you won't have a chance to do 
your own hands-on evaluation before you write the check. 
These photographs point out some of the good and the bad (and 
the amusing) features we spotted while evaluating these ma- 
chines and that you should consider as you shop long distance. 





rere. 


dP. 


One design quirk of the Bentley 286/8 is that one of the half-length 
slots is essentially unusable because the ribbon connectors get in the 
way and block it off. 


Cevevvevevecewevevevevrreresses é if 
ls } 
i 1 


The OPC-286 has a motherboard that includes an extra 4 expansion 
slots, bringing the total for the machine to 12. The system is clearly 
designed for heavy usage. 


MERE / 


Some of the chips imbedded in the motherboard of the Logix ATC 286 
feature tiny litle American flags that patriotically testify to their red, 
white, and blue origin. 


The disk drive housing of the 786 Stanford Systems 286-10 is 
substandard. It’s warped and out of line with the rest of the chassis, 
making secure drive installation difficult. 


Another sign that the OPC-286 is meant to be used intensively is the 
inclusion of four externally accessible disk drive bays on the front of 
the machine. The computer also has a 230-watt power supply. 





PC MAGAZINE ® FEBRUARY 16, 1988 
158 











= LOW-COST ATs 




































The Proteus 286-F is available ina 
wide range of configurations, all built 
around the standard AT-compatible 
motherboard, The $1,995 unit we 
tested included a monochrome 
monitor and 20MB hard disk and was 
an extremely fast 10-MHz performer. 
dts warranty is among the best, 
featuring 60-day on-site parts and 
labor service. 


Once you begin tuming the pages, you 
will find that you are exercising your fin- 
gers more than your mind. There isn't a lot 
of useful information. I'm not even sure 
whom Proteus sees as its customer. The 
new user would feel alone and confused by 
the documentation’s reference-type ap- 
Prvach, while power users would feel 
cheated. No operating software comes 
with the standard package, but the Little 














| Black Book diagnostics/setup package is 
included. 


POLICIES The warranty is one of the 
best. Proteus offers a 60-day on-site parts- 
and-labor warranty. After this period, you 
can choose to purchase a continuation of 
the on-site service or lake the free send-in 
warranty on parts and labor, which covers 
15 months from date of purchase. 


won't fit with a hard disk installed. 


| 512K regular memory with 512K extend- 
| ed or 640K regular and zero extended. In 
| essence, you buy 512K of chips and then 











The 286F with monochrome monitor 
and 20MB hard disk is priced at $1,995. 
An EGA model sells for $2,395. Many 
configurations are available, and perhaps 
that is the best clue to the meaning of the 
company’s name. 

The 286F is an extremely fast 10-MHz 
machine that does what it claims to do and 
backs that up with an aggressive support 
plan.—Kate Emery 





786 COMPUTER SYSTEMS 
786 Stanford Systems 
286-10 


786 Computer Systems advertises its 786 
Stanford Systems 286-10 computers as 
*‘State of the Art.”’ But while the company 
offers one of the faster machines tested 
here, these computers appear to come 
more from the State of Disarray. 

From the outside, the SS 286-10 looks 
identical to. a number of the other machines 
reviewed. It has a downsized chassis, a 
motherboard socketed for |MB of RAM, 
and five half-height disk bays, three of 
which have openings in the case. It comes 
with a Unitek keyboard, Award BIOS 
chips, and a | -year warranty. 

From this point, the SS 286-10 diverges 
from the norm. On the plus side, the moth- 
erboard does not try to cram a 16-bit card 
connector into the last half-card length po- 
sition. Others do, and they end up wasting 
the extra connectors because a 16-bit card 


DESIGN PROBLEMS The mother- 
board does have problems of its own. For 
example, it comes with the annoying yet 
not unique inability to address a full mega- 
byte of RAM while configured for 640K 
DOS memory. With a fully populated 
motherboard, you must choose cither 


use only 128K of their capacity. 

In addition, when installing the Intel 
Above Board for the OS/2 compatibility 
test, 1 discovered that at least one 16-bit 
slot will not accept a full-length card, al- 
thought it is désigneéd to do so. The reasutt 
is that extra-long connectors were used to 
jump wires to pins on the motherboard, 
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786 Cotnputer’ s Stanford Systems 

286/10 is a 10-MHz AT compatible 

with a couple of design quirks. Atleast 
one of the 16-bit slots does not 
accommodate a full-length card, 
though it is designed to do so, and the 
disk drive bay cage on the evaluation 
unit was bent out of shape, making 
installation of a 3'/2-itch disk drive for 
testing rather difficult, 


and the plastic connectors were too tall to 
allow the expansion card to be inserted far 
enough to seat properly. 

Yet another hardware complaint stems 
from the fact that the computer offers five 
half-height bays but only four power con- 
nectors. The power supply itself is rated at 
a substandard 180 watts, so you might not 
| want to add too many cards or drives any- 
| way. 

Inserting disk drives might be some- 
what tricky, judging from the evaluation 








unit. The metal cage that surrounds the 
disk bays was bent out of shape, making 
installation more difficult. 


SLOPPY DOCUMENTATION | expect 
that most mail-order users will be fairly 
self-sufficient in terms of technical skills, 
but there are some who will simply want to 
open the box, plug the unit in, and begin to 
work, For these people, complaints about 
the interior configuration may not mean 
much, since they might not be interested in 


BACT. Halil Bi 
| 786 Stanford Systems 286-10 
| | | 786 Computer Systems 
1887 O'Toole Ave. 
San Jose. CA 95131 
| | (800) 248-4786 
(408) 435-1515 
List Price: Basic system with IMBRAM, | | 
| | 1.2MB floppy disk drive, $1,049; mono- 
chrome system with DOS, 20MB hard disk, 
$1,700; monochrome system with 4OMB 
hard disk, $1,914; EGA system with 20MB 
hard disk, $2,102; EGA system with 40MB i 
hard disk, $2,316. 
in Short: High speed and good compatibility 
| are WoVencugh to. verconie the Consiraction 
and documentation problems found with this 
computer. 
CIACLE 668 ONREADER SERVICE CARD. 





| going inside the case. Unfortunately, the 
SS 286-10 lets these folks down too. The 
documentation is awful. 

The evaluation unit came with an ele- 
gant manual in an attractive slipcase. The 
pages covered everything from initial in- 
stallation and the addition of new peripher- 
als and expansion cards to basic DOS 
functions. It even included layouts and 
configuration information for two varieties 
of motherboard. The tragic flaw was that 
the manual was written for the ELT-286 
| motherboard computers, and the SS 286- 
10 received for review had a totally differ- 
| ent motherboard. Almost none of the con- 
| figuration information matched, and this 

means guaranteed disaster for a novice 
user. 

According to a 786 representative, an 
error was made in the shipping room. 
There is a separate, hard-cover manual that 
covers the generic aspects of installing and 
running an AT-compatible machine; this 
should have been shipped in place of the 
ELT-286 manual actually recieved. The 

| correct manual still did not show the con- 
figuration information, however. 

The motherboard configuration is ex- 
plained in a tiny 25-page pamphlet, written 
in classic **Taiwanglish."* For example, 
there is a rubber-stamped notice on the title 
page: **IBM PC, PC/XT, PC/AT are regis- 
icled trademarks of *’ The manual in- | 
structs the user to press Ctrl-Alt-Slash to 
change processor speeds, when in fact the 
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Why a network? 

First things first. 

Chances are, you already think 
you might be able to use a network 
or you wouldnt be reading this. 

But you may not know exactly 
what a local area network can do 
for you. 

Typically, a local area network 
can help a group of people and their 
personal computers work together 


How does it work? 
TOPS resides in 
your microcomputer’s 

memory, so 
regardless of 
which applica- 
tion you're running 
TOPS is always there. 
And it allows you to connect 
Macintoshes, IBM PCs, and Sun 
Workstations*and share files 


by letting them share informa- among them. 
tion, files, software, and TOPS is a distributed 
peripherals. fe vou one , phone ee server network. So 
The result of that shar- Nerworkis already installed. | computers share files 
ing is that the people directly with each other 
on the network can do without having to go 
more, better, in less time. through a centralized 
The next question network server where 
then becomes, which all the files are located. 
network? That's one of the rea- 
Why TOPS? sons the TOPS Network 
Good question. And is so simple, efficient, 
we have a good answer. and cost-effective. 
TOPS’is the simplest, What's the difference 
most efficient, and most between TOPS and 
economical network you other networks? 


can buy. 
You connect different, incom- 
patible computers, and share files 
between them as though they 
spoke the same language. 
Because with TOPS, they do. 
That makes using the network 
very straight-forward and easy. 
And since TOPS is so uncom- 
plicated, it’s economical, too. 






The basic difference 
is that, as we mentioned, TOPS is 


Most other networks /% 
require a dedicated 
server where all the files 
reside. And in order to get | 
at your files—or anyone 
elses, for that matter— 
you have to request them. 


a distributed server network, 





Sa _| 


Some people say installing TOPS is a piece of cake. But others 
disagree. They say itS as easy as pie. 


This is an authoritarian setup 
where you don't have as much 
direct control over your information. 

It's also more expensive. There's 
a central file server special cabling, 
and more often than not, the serv- 
ices of a skilled network admin- 
istrator are needed to set up and 
manage your centralized network. 

TOPS is more democratic. Every 
computer on the TOPS Network 
is both a network station and a net- 
work server. Files move easily 
from one computer to another, you 
have complete control over your 
information, and contention prob- 
lems are far less likely. 

Will we be able to connect 

different computers? 

Different computers or the same 


Dedicated network 


= =m! 
CHGS EW 
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Dedicated networks use a central file server as a middle- 
man.Which slows down the whole network with contention 
problems and costs more besides. 





TOPS translates files so they can be used by every computer an the network, regardless of its operating system. 


So all your computers can speak the seme language. 


computers.TOPS is designed 
to connect Macintoshes, Sun 
Workstations, IBM PCs and com- 


patibles in any combination thereof. 


So no matter what the oper- 
ating system—DOS, UNIX, or 
Macintosh—TOPS lets you share 
files and applications between all 
of your computers. 

With TOPS, there are no com- 
patibility problems. Because TOPS 
translates between file systems, 
you can access files stored on 
any other computer on the net- 
work just as if they were stored 
locally. 

And that means you can choose 
the computers and peripherals 
that are best for you. Because 
theyTe all partners on TOPS. 

How do we share files? 

In a word, transparently. 
Macintosh folders and 
MS-DOS directories are 
known to TOPS as volumes. 

To make your volumes available 
to others on the network, you 
“publish” them. 

Any volumes you don't want 
shared, you simply don't publish. 
You can also make individual 


| TOPS distributed network 


: Pr See aectasteas 
On the TOPS distributed network, every 
station is a server. So itS far more efficient 
and far less expensive. 
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volumes available on a read-only, 
read-write, one-writer-only, or 
many-writer basis. And you can 
assign passwords to certain vol- 
umes to further restrict access. 


When you want access to others’ 


volumes, you select and “mount” 


es 


—— 


EE WN their published 


nN volumes. 
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The TOPS Network is 
totally democratic. So 
everybody gets to share 
everything. 

For example, if you don’t 
have a network printer 
TOPS/DOS will also allow 
your PCs to share a locally 
attached printer with all 
other PCs on the network. 

Great, you say, but what 
happens when someone 
with an IBM PC wants to use 
a LaserWriter or networked 
PosTSCRIPT printer? 

No problem. TOPS NetPrint™soft- 
ware redirects POSTSCRIPT output 
to a networked laser printer. 










Also in- ‘gouaama| 
cluded is a [ er \ 
POSTSCRIPT ! 


Translator 


TOPS connects Macintoshes, IBM PCs and Sun Workstations, and lets them work together 


like nothing else. 


then print, copy, or edit the remote 
files as if they were your own. 
Because on a TOPS Network, for all 
intents and purposes, they might 
as well be your own. Different vol- 
umes from different computers 
dont look and feel different at all. 
And that's what makes TOPS so 

simple. And so beautiful. 

Can we all share 

the same printer? 


7 Absolutely. 


The same printer, the same 
disk drives, the same files. 


for those applications that don't 
presently support POSTSCRIPT. 

But no matter which computer 
you're on, you won't have to wait 
around for the printer to finish 
printing before you can use your 
computer again, because TOPS also 
has a print spooling feature. 

The spooler takes the file you 
want to print and frees your com- 
puter so you can go back to work. 

And that even goes for large files 
from applications like PageMaker 
and Excel. 































What kind of cabling 
wlll I need? 

More good news. 

TOPS runs over low-cost, twisted- 
pair cabling like the TOPS TeleCon- 
nect System, AppleTalk, PhoneNet 
or ordinary phone lines. 

So if you're in an office where 
everyone on the network already | 
shares the same phone system, | 
youll be happy to know your | 
TOPS cabling is already installed., 

In that case, hooking up your 
computers to the TOPS Network 
takes all of about 5 minutes. | > 
*, an indi- 


Provided of course, you | 
don't rush it. i f. vidual 
Who's golng to p. TOPS Net- 
Install It? work is 
Glad you asked. * between 2 and 
Your TOPS dealercan ¢ 12users. 
install TOPS for you. nN 7 Andtoadd 
Or you can install it for — \ ame /f, additional users to 
yourself. WV" ‘the network, you 
Really, plugging in a new -. simply add addi- 
set of stereo speakers is tional copies of TOPS. 
more difficult. But you can also 
Using the phone lines, expand your 2 to 12 
you merely pluginanet- | * person network by using 
work connector such as *  theTOPS Repeater™to 
TOPS TeleConnector™(your connect it with other 
dealer will see you get the | TOPS Networks. 


1 Or use a Kinetics Fast- 
Path to connect with 
® Ethernet networks. 
“So the real answer is, 
how big would you like your 
network to be? 
What about electronic mail? 
Communication is the basis 
‘) of workgroup activity. Your TOPS 
» Network is the basis for elec- 
tronic mail programs which 
provide tools to send, receive 
and organize your messages. 


ones you need). One end 
goes into the back of the 
computer and the other into }> 
the phone's wall outlet. 
Worst case, you have to 
run your twisted pair cables \ 
from office to office. That takes \ 
time, but once that’s done, 
getting your computers on the 
network is a snap. Literally. 
How big can we make 
our network? 
You can make it as big as you 


want. Because you can connect TOPS lets you share files 
up to 65,000 network buses 

using network bridges such as Neither rain, nor snow, nor different 
the Hayes Interbridge. operating systems matter to TOPS 


The typical network eroup mize toe when it comes to electronic mail. 


TOPS, A Sun Microsystems Company, 2560 Ninth Street, Berkeley, 
Connector are trademarks of Sun Microsystems, Inc, Other brand or 


and peripherals, electronic mail 
lets you share ideas. 
WIIl I need tralning? 

Most TOPS users don't. 

And that’s not because TOPS 
is only bought by experienced 
computer jocks. 

Quite the opposite. 

It's just that TOPS is that simple to 
install and run. 

Once you've got your computers 
hooked together installing TOPS isnt 
difficult at all. 

You load the TOPS disks into your 
computer the same way you would 
any other software. 

Dialog boxes and menus will come 
on the screen and walk you through 
installation. 

And when you're done with instal- 
lation, you'l find that you're very 
well connected. 

There’ also a manual that explains 
in greater detail how TOPS works, 
but you could use TOPS for years 
without ever opening the manual. 

What's It going to cost? 

Alot less than you think. 

And certainly a lot less than 
other networks. 

In fact, TOPS is the most cost- 
effective local area network avail- 
able, with the lowest cost per station. 

Starting at $189. 

By comparison, other networks 
cost up to three times as much. 

Which really isn't much of a 
comparison. 

Where can I buy TOPS? 

We thought you'd never ask. 

Call us at 800-222-TOPS (in Cali- 
fornia, 800-445-TOPS), for the name 
of the TOPS dealer nearest you. 

Because if you need a network, 
our network is on TOPS. 

No question about it. 


TOPS: 


A Sun Microsystems Company 


CA 94710. TOPS and Sun Workstation are registered trademarks and TOPS NetPnnt, TOPS Repeater and TOPS Mle- 
product names are wademarks or registered trademarks of their respective holders, © 1987 Sun Microsystems, Inc. 
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combination is Ctrl-Alt-Backslash. The 
motherboard is designed to run with no 
wait states, and according to the manual, 
“the [RAM} with access time of 100 ns is 
appreciated for 10-MHz zerowait.’’ Final- 
ly, the only clue to the CMOS (comple- 
mentary metal oxide semiconductor) setup 
procedures is a small line of handwriting 
inside the title page: ‘*Ctrl-Alt-Esc acti- 
vates the Setup program on the BIOS.”’ 
This hardly gives the impression of a pol- 
ished product. 


FURTHER PECULIARITIES The SS 
286-10 did not come with a standard disk 
controller, but with one designed by Com- 
puter Systems. It worked fine for a few 
hours, and then it went down in the middle 
of testing, crashing the Seagate hard disk 
in the process. The company sent out an- 
other controller/drive combination, which 
managed to complete our timing tests. 

The machine came with no software 
disks, but the hard disk contained IBM 
PC-DOS 3.30, IBM Advanced Diagnos- 
tics, and a copy of The Norton Utilities. A 
company representative explained their 
presence by saying that normally the hard 
disk would be given a low-level format be- 
fore shipping. This particular machine had 
been used for testing before being shipped 
to PC Labs as an evaluation unit; thus the 
programs were still on the disk. 

Since this evaluation of the SS 286-10, 
786 Computer Systems has announced 
changes in the system specifications. A 
card with a serial, a parallel, and a game 
port is now included at no extra cost. Also, 
the company has eliminated the flop- 
py/hard disk combination controller and 
replaced it with a ‘‘high-capacity’’ floppy- 
only controller. The prices shown in the 
features table reflect the fact that if you 
want to add a hard disk you will have to 
purchase a separate controller for $119, 
bringing the price of a complete mono- 
chrome system with a 20MB hard disk toa 
total of $1,700. 

The SS 286-10 passed all the compati- 
bility tests and produced some of the better 
performance figures among the machines 
tested here. Unfortunately, its fit-and-fin- 
ish factor is extremely low, from the man- 
uals to the misshapen disk bays. In spite of 
its attractive price, I suggest you look else- 
where.—Alfred Poor 











SOUTHERN CALIFORNIA 
SYSTEMS INC. 


SCSI 286/10 


The Southern California Systems Inc. 
(SCSI) 286/10 computer is a typical AT 
clone that runs at 10 MHz. This machine 
does not toggle or switch between proces- 
sor speeds. If you want to switch the ma- 
chine to run at a slower speed, you have to 
switch clock crystals. 

There are no surprises in the test figures 
for the SCSI 286/10. It runs right in the 


pack with the other 80286 10-MHz one- 
wait-state machines. 

The computer works fine with DOS 2.0 
and accepted a 32-inch 720K floppy disk 
drive without a problem. I was able to add 
3.5MB of memory with an Intel Above 
Board, but once the memory was installed 
I was not able to run OS/2, the reason for 
adding the extra memory in the first place. 
The SCSI’s BIOS, an AMI-C, may be the 
culprit. 

The basic unit comes with 512K RAM, 
a MaxiSwitch original AT-style keyboard, 


BOB ose eng: 5 = Dae 
se te eee ek * 5a 
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Southern California Systems’ SCSI 
286/10 gets a gold star for excellent 
documentation but one demerit for a 
lack of toggling between its 10-MHz 
clock speed and any other slower 
speed, The $1,420 system we tested 
included a 20MB hard disk and a 
monochrome monitor, EGA systems 
are available for $300 more, 
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Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thinking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 


Plotter. For only $4900 any architect, 


engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 
It can draw straight lines, 
smooth ares and perfectly-formed 
characters. Allon C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 
Furthermore, it works with 


just about any PC, such as the 
HP Vectra PC and IBM PCS. As 
well as popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now 
For a brochure and sample plot, 
call 1 800 752-0900, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900.* 


De bee was produced on the 
HP DraftPro with VersaCAD software. 


iG HEWLETT 
PACKARD 


wuegae 1s @ registered tadamark of T & W Systems AutoCAD is 
Tegstered trademark of AutoDesk. Inc “Suggested US hist pnce 


CIRCLE 339 ON READER SERVICE CARD 


How to pull off a fantastic 
HP plot for only $4900. 





© 1987 Hewlett-Packard Co 
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SCSI 286/10 
Southern Califomia Systems Inc. 

1480 Lakeview Ave. 

Anaheim, CA 92807 

(714) 777-2943 

List Price: Basic system with 512K RAM. 
1.2MB floppy disk drive, $985; mono- 
chrome system with DOS, 20MB hard disk. 
$1.420; EGA system with DOS, 20MB hard 
disk, $1,710. 

In Short: The SCSI 286/10 1s. a 10-MHz one- 
wat-state clone. The machine does not run 
OS/2, but everything else performs just as 
expected. 

CIRCLE 667 ON READER SERVICE CARD. 


FILE 


a 200-watt no-name power supply with 
four device power leads, and an Everex 
floppy/hard disk combination controller 
with a TEAC 1.2MB floppy disk drive. 
The test machine also had a monograph- 
ics/printer adapter, a Samsung mono- 
chrome monitor, and a 20MB Seagate 
hard disk. 

You can install four storage devices in 
all, but the fronts of only two are exposed. 
This limitation means that if you use two 
floppy disk drives you cannot install an in- 
ternal tape drive as well, a disadvantage 
for those who want several types of de- 
vices in the box. 


DOS OR NO DOS? No DOS documen- 
tation came with the machine, When | 
called SCSI for specification verification 
and pricing information, I was told by two 
people that customers who buy a system 
with a hard disk but don’t buy DOS receive 
the machine with the hard disk formatted 
and with the necessary command files to 
boot the system loaded on the drive. Cus- 
tomers who don’t buy DOS don’t get the 
other DOS files or documentation. The in- 
clusion of COMMAND.COM and system 
files, however, appears to be a violation of 
Microsoft’s copyright. 


DOCUMENTATION AND POLICIES 
A most clearly written and illustrated 200- 
page operations manual comes with the 
286/10. It was refreshing to see a high- 
quality manual after reading so many weak 
attempts from other companies. 





The 286/10 appears to be very well 
built. It’s backed by a l-year warranty on 
parts and 6 months on labor. There is also a 
30-day money-back guarantee, a nice fea- 
ture that some of SCSI’s mail-order com- 
petitors also offer. If you do have to send 
your hardware to California for service, 
SCSI splits the shipping cost; you pay to 
send the unit to the company, and SCSI 
pays to ship it back to you. 

The SCSI 286/10 is reasonably price- 
competitive ($1,420 for a monochrome 
system with 20MB hard disk), and it per- 
forms well. Apart from potential OS/2 in- 
compatibility and the question about com- 
mand files on the hard disk, 1 would have 
no hesitation in using the machine. 
—Bruce Brown 


VECTOR COMPUTER CORP. 


Vector 286 

Want champagne on a beer budget? You 
might have to make some sacrifices, but 
you may get some of what you seek in the 
Vector 286. 

The big feature about the Vector com- 
puter is that it comes with an EGA-com- 
patible display adapter as a standard item, 
instead of with the monochrome graphics 
adapter found on most competing models. 
The Vector comes with a half-length dis- 
play adapter card from NSI Logic. One 
drawback is that the card does not include a 
parallel printer port, and since there were 
no other I/O ports in the machine, I had to 
insert my own card to facilitate our testing 

ure. 

The chassis has bays for four half- 
height storage devices, one for each of the 
connectors on the 200-watt power supply. 
You can reach two of these through open- 
ings in the case, limiting you to only two 
devices with removable media. 

Like most EGA cards, the NSI card can 
handle either monochrome or color moni- 
tors. It can emulate EGA, CGA, and 
MDA (Monochrome Display Adapter) 
modes, and it goes beyond these to include 
both Hercules Full and Half modes. This 
versatile combination gives you good 
graphics on a monochrome screen, plus 
the option of upgrading to a color monitor 
later. 1 tested the card with the Samsung 
amber monochrome screen that came with 
the evaluation unit, and found only one id- 


Pie 
Di peenscer FeleleE 


Vector 286 

Vector Computer Corp. 

7 Veron St. 

Norwood. MA 02062 

(800) 634-6070 

(617) 769-6714 

List Price; EGA system with monochrome 
display, 640K RAM, 1.2MB floppy disk 
drive, $1,175; with MS-DOS, 30MB hard 
disk. $1.670; with 4OMB hard disk, $1.824; 
with color display 30MB hard disk, $1,970; 
with color display, 4OMB hard disk. $2,070. 
In Short: The marketing gimmick of an 
EGA display card as standard equipment 
makes these prices more appealing, especial- 
ly for those concerned about the cost of up- 
grading later. 


CIRCLE 666° ON READER SERVICE CARD 


iosyncrasy. Instead of presenting the stan- 
dard slashed zero found on most PC dis- 
plays, the NSI board produces a small dot 
in the center of zeros. This is a little dis- 
tracting at first but should not be consid- 
ered a significant drawback. 


KEYBOARD, CHIPS, CONNECTIONS 
The Chicony keyboard had a slightly mod- 
ified IBM Enhanced-style layout—not dif- 
ferent enough to cause any problems. It 
also stood out as having the nicest touch of 
any keyboard 1 tried during these tests 
(which included most of the machines re- 
viewed by others). I have never seen a Chi- 
cony keyboard before; its subtle yet firm 
feedback and quiet mechanical click make 
it an acceptable replacement for the IBM 
PC keyboard I love. 

The computer uses Award BIOS ROM 
chips, which are not as popular as the 
Phoenix set but still seem to provide reli- 
able performance. The Vector machine 
passed all three compatibility tests, includ- 
ing booting OS/2 with an Intel Above 
Board installed. According to a Vector 
representative, the BIOS was a prerelease 
sample of a new version from Award, 
identical to the final release version now 
being shipped. 

The Award BIOS also offers a ROM- 
resident setup utility. You simply press 
Ctl-Alt-Esc to pop up a configuration 
screen, which is far easier than loading a 


separate program. 
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Vector Computer sets tts AT 
compatible, the Vector 286, apart 
Jrom the crowd by including an EGA 
display adapter in its $1,175 base 
price. A monochrome system 
including a 30MB hard disk costs 
$1,670, and substituting an EGA 
monitor will add $300 to the price. The 
6/10-MHz system offers high-quality 
construction and reliable 
compatibility. 


The only snag 1 found in the compati- 
bility tests came when I was installing the 
34-inch floppy disk drive. The connector 
on the floppy controller cable did not have 
the key that matches the notch on the 
drive’s edge connector; thus, it is possible 
to install the cable with the connections re- 
versed. This is a potential pitfall for novice 
users. 

Also under the hood of the evaluation 
unit was an Everex floppy/hard disk com- 
bination controller and the Chips & Tech- 


(YY tv Civ icviiy quam 
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nologies AT chip set, both fairly standard 
features of machines in this class. Accord- 
ing to a Vector representative, the Vector 
286 is now being shipped with the more 
widely used Western Digital WA2 con- 
troller card. 


A USED UNIT The motherboard holds | 


up to 1MB of RAM, although the evalua- 
tion machine came with only 640K. The 
memory was in the form of two banks of 
256K chips and two of 64K chips. The un- 





usual feature was that one set was 120- 
nanosecond rated, while the other was 


| only rated for 150-ns. speeds. This didn’t 


appear to affect performance, but 1 would 
be more comfortable with all 120-ns. chips 
in a 10-MHz machine such as this. A Vec- 
tor representative explained that the evalu- 
ation unit was one used in their own offices 
and therefore was different in some re- 
spects from the shipped versions. Accord- 
ing to this spokesperson, all Vector 286s 
are shipped with only 120-ns. chips in- 
stalled. 

The computer came with a formatted 
20MB Seagate hard disk, with DOS, 
QuickBASIC 3.00, The Norton Utilities, 
and MOUSE.COM already installed. 
None of these programs came with distri- 
bution disks or documentation. Their pres- 
ence was reportedly a result of the machine 
having been in use in the Vector offices be- 
fore being sent for evaluation. Under nor- 
mal circumstances, Vector merely formats 
the hard disk, installing DOS only if the 
customer purchases it as an option. The 
computer did come with a copy of Disk 
Manager, from Ontrack Computer Sys- 
tems; a set of utilities for installing and 
maintaining hard disks; and a set of utilities 
from Vector on a disk. 


DOCUMENTATION AND POLICIES 
Documentation was still at the printers 
when the evaulation unit arrived, but Vec- 
tor did provide copies of the typeset pages 
for a few key chapters from the user man- 
ual. The information appears to be present- 
ed without embellishment, but with some- 
what more clarity than many of the 
competitors offer. 

Vector gives a l-year warranty and 
splits the shipping costs with the buyer. If 
there is a problem, you must ship the hard- 
ware to Massachusetts, and Vector will 
ship it back after repairs are complete. 

The basic system price of the Vector 
286 is $1,175, including the EGA card. A 
monochrome system with a 30MB hard 
disk and DOS lists for $1,670 and the ver- 
sion with EGA monitor for $1,970. 

The Vector 286 is a solid machine that 
offers acceptable performance and reliable 
compatibility. The extra benefit of an EGA 
thrown in could be an attractive and decid- 
ing factor for many buyers. 

—Alfred Poor 
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There are only two ways 
to protect against 
power line disturbances. 





Pull the plug. 


Your system needs 
protection. 

Everyday your system is 
exposed to power distur- 
bances that can damage your 
computer. And destroy your 
data. Yet your computer has 
no built-in means of protecting 
itself. That's why we created 
the Power Director® 


We set the standards. 

The Power Director is the best 
protection your system can 
have. Which is why it’s UL 


approved for safety. And it 
even meets the latest IEEE, 
Category A and B perform- 
ance standards. It’ll even stop 
surges trying to get to your 
system through your 
modem. And that’s all the 
protection your system will 
ever need. 


There’s room to grow. 
The Power Director also gives 
you expandability. Add-in 
products like our Data 
Director™ data switches fit 


(tal 





Use a Power Director® 


neatly into the disk storage slot 
for increased productivity. And 
save valuable desktop space. 


Insure your investment. 
At only $149, the Power 
Director is the best insurance 
for your computer invest- 
ment. The Power Director is 
available at computer stores 
everywhere. For the dealer 
located nearest you call 
1-800-582-2580. Within Cali- 
fornia call 1-800-582-0852. 
Ask for ext. 502. 


COMPUTER ACCESSORIES CORPORATION 


The Leader In Computer Components. 


6610 Nancy Ridge Drive, san Diego, CA 92121 
CIRCLE $16 ON READER SERVICE CARD 








$-286 Plus Base System $4295 


© 80286-10 CPU real ZERO Walt State 

© Landmark CPU Test 12.5 MHz 

e 7 Expansion Slots 

¢ 1 MB Standard RAM (100 nS chips) 

© Clock Calendar with Battery Backup 

e Combined Floppy/Hard Disk 
Controtier 

© 6/10 MHz Clock Speed 

© 4.2 MB Floppy Disk Drive 

© Serial/Poralle! Ports 

e Enhanced 101 MAXISWITCH 
Keyboard 

e FCC B Class Approved 


$1435 


« Base System 

* Paradise Autoswitch 480 

* Samsung 14” EGA Monitor with Tiit 
& Swivel Base 


TSA somata ae 
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473 Macara Avenue 
Suite 706 
Sunnyvale, CA 94086 


MULTIBILLION MANUFACTURER 
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$-286 Base System $995 


© 80286-8 CPU real ZERO Wait State 

@ Landmark CPU Test 10.3 MHz 

e 8 Expansion Slots 

@ 512k Standard RAM (100 nS chips) 

e Clock Calendar with Battery Backup 

* Combined Floppy/Hard Disk 
Controller 

© 6/8 MHz Clock Speed (switch 
Pr lret(olel(-) 

@ 1.2 MB Floppy Disk Drive 

® Serial/Parallel Ports 

® Enhanced 101 MAXISWITCH 
Keyboard 

* FCC B Class Approved 


TEKS 


© Base System 

e Paradise Autoswitch 480 

e Samsung 14” EGA Monitor with Tilt 
& Swivel Base 


TO ORDER CALL TOLL FREE: 


TERMS 

All major credit cards accepted. 

3% shipping and handling. 

CA residents add 7% sales tax. 

One year complete waranty on all products. 


CIRCLE 202 ON READER SERVICE CARD 
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OFFERS 100% SATISFACTION 
AND WARRANTY 





88 Turbo Base Unit $399 


e 8088 CPU 4.77/8 MHz Speed 

© 7 Expansion Slots 

¢ Floppy Disk Controllere Power Supply 
¢ Small Foot Print Case 


MONO Complete System $679° 


© Base Unit e 512K RAMe AT Keyboard 

© Two 360K Floppy Disk Drive « Serial/ 
Parallel Ports 

PM erlee(alelai eZee (s| 

e Samsung 12° Amber Monitor with Tiit & 
Swivel base 

88 Turbo 10MHzMONO = $689 


Complete System 


INTEL Math Coprocessor 80287-8 

512K Additonat 100 nS RAM chip 

360K Floppy Disk Drive 
Modem Hayes Compatible 12008/2400 79/198 
MS DOS 321 w/GW Basic oF 
PC DOS 3.3 98 


IN CA CALL: 
800-543-8868 


TECH SUPORT & INFO: 
(408) 737-8585 


Hours Mon - Fri 
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WALL STREET COMPUTERS 
Wall Street Computers 


Maxxima 

Wall Street: the heart of the nation’s finan- 
cial operations. Fortunes are made (and 
lost) daily in the high-stakes games of buy 
and sell. It is little wonder that a computer 
company should choose to name itself af- 
ter this well-known route to wealth. Wall 
Street Computers offers the Maxxima as 
its entry in the low-cost AT clone market. 
How will you fare with an investment in 
this offering? 

The machine starts with familiar fea- 
tures. It offers the standard Chips & Tech- 
nologies AT chip set on a downsized 
motherboard. The computer comes with a 
full megabyte of RAM installed, which 
can be addressed as 640K regular memory 
and 384K extended. In spite of the smaller 
case and motherboard, there is a full com- 
plement of eight expansion slots: two 8-bit 
and six 16-bit. One 8-bit and one 16-bit ac- 
cept only half-length cards. 

The evaluation machine came with just 
three expansion cards installed. There was 
a VIP monochrome graphics display 
adapter with parallel port, an /O card with 
another parallel and two serial ports, and 
an Everex floppy/hard disk controller. Ac- 
cording to a Wall Street Computers repre- 
sentative, the Maxxima is now being 
shipped with the more widely used West- 
em Digital WA2 controller. 


FACT FILE 


Wall Street Computers Maxxima 
Wall Street Computers 
5 Beekman St. #205 
New York, NY 10038 
(800) 247-1937 
1 (212) 406-4551 
| List Price: Basic system with IMB RAM, 
1.2MB floppy disk drive, $949; mono- 
chrome system with DOS, 20MB hard disk, 
$1,474; monochrome system with 40MB 
hard disk, $1,624; EGA system with 20MB 
hard disk, $1,849; EGA system with 40MB 
hard disk, $1,999. 
In Short: Questionable quality and an OS/2 
compatibility problem are foremost in bring- 
ing low marks to this computer. 
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We found a couple of problems with 
the Wall Street Computers Maxxima, 
the most obvious of which was 
communication difficulty between the 
keyboard and the system. 
Construction of the machine was not 
up tothe standards set by most of the 
other AT compatibles, and the disk 
drive bays were exceptionally poor. 


ABNORMALITIES = From this point, the 
machine starts to depart from the norms es- 
tablished by competing machines. To start 
with, there are only two half-height drive 
bays available, both of them accessible 
through holes in the front of the case. This 
puts a strict limit on how much expansion 
can be accommodated, since you run out 
of room after just a single floppy disk drive 
anda hard-disk. The second fluppy disk 
drive connector on the controller cable was 
not keyed, so there is a danger of installing 











it back wards on a drive. This is a drawback 
efor novices who might wish to add a sec- 
ond floppy disk drive. 

The Maxxima does offer a reset switch 
and a turbo-mode switch, both mounted on 
the front of the case. The turbo-mode 
switch operates in a rather unusual way, 
however: it is a toggle switch. The ma- 
chine powers up in the mode indicated by 
the switch, since the switchris the fanction- 
al equivalent of placing or removing a 
jumper on the motherboard. 
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ae aaa: 
CCPH OF’ CrE 
" « CompuAdd Standard 286/10 


More than half of the 21 machines 
reviewed in this roundup are per- 

fectly acceptable optious when you 
shop for an inexpeusive AT compati- 
ble. Even removiug all the 8-MHz 
machines from Editor’ s Choice con- 
sideration (10-MHz machines real- 
ly don’t cost that much more) leaves 
a large group worth mentioning. 

At the top of the heap is the Com- 
puAdd Standard 286/10. Fit and fin- 
ish are excellent, the price is right, 
and the support is there when you 
need it, Though its performance 
won't blow your hair back, its 10- 
MHz speed should satisfy most us- 
ers, and its compatibility is flawless. 

Also in the top group are the Al- 
tec-286 for its strong 12-MHz per- 
formauce at a $975 base price, the 
CCI ST/286 for the exceptional 
quality of its construction, and the 
47th Street Computer Maxum 286 
Turbo 10 for being the archetypal 
"call an 800 uuniber and get an AT 
stuffed with high-quality, name 
brand parts at a good price’* ma- 
chine. 

Shopping in this market requires 
careful research. Be sure to check 
the newspapers for the kind of fam- 
ous-brand bargains pointed out in 
our ‘Heard on the Street’’ sidebar, 
and always be sure to ask plenty of 
questions, so you know exactly what 
you are getting and at what price 
you are getting it. 





The documentation describes a set of 
keystrokes that was supposed to switch the 
processor speed, but it did not work. In 
fact, experienced some unusual keyboard 
performance in general. 

The keyboard that came with the com- 
puter was a BTC model, one that I have en- 
countered before on a number of comput- 
ers. This modified 4BM_ Enhanced-seyle 
model had a fair feel to it, as well as an at- 

















tractive and useful clear plastic dust cover. 
Unfortunately, the keyboard and com- 
puter were clearly not in total agreement 
on how to communicate. I frequently 
heard a variety of beeps as I was typing on 
the machine. For example, the Ctrl and Alt 
keys on the left side worked fine, but the 
keys with the same label to the right of the 
Spacebar produced only beeps. When I 
used the PrtSc key for a screen dump to a 
printer, the dump was successful, but only 
after the computer issued three rapid tones. 
Something was not as it should be. 


DOCUMENTATION AND OTHER DE- 
FICIENCIES Unfortunately, the docu- 
mentation that comes with the machine 
was of little help. It consists of four tiny 
pamphlets covering individual compo- 
nents: the I/O card, the display adapter, the 
motherboard, and the keyboard. All are ei- 
ther so general or so technically specific 
that they are almost useless. A novice 
would probably be totally lost when con- 
fronted with this package. 

Equally confusing is the hard disk in- 
stallation. The disk came with MS-DOS 
3.21 already installed. Disk Manager, 
from Ontrack Computer Systems, was 
also installed; it was used to divide the Sea- 
gate hard disk into two logical drives. 
There were no documentation or distribu- 
tion disks provided for either DOS or Disk 
Manager. A Wall Street Computers repre- 
sentative explained that Disk Manager is 
bundled free with any machine ordered 
with a 30MB hard disk or larger, and that 
the distribution disk should have been en- 
closed. The DOS was provided for our 
convenience in the review unit. Under nor- 
mal circumstances the hard disk is format- 
ted, but DOS is installed only if the buyer 
has paid the extra charge for it, in which 
case the distribution disks and manuals are 
also included. 

The computer was deficient in compati- 
bility and construction. It failed the OS/2 
compatibility test, although it would ac- 
cept the Intel Above Board card. I could 
Not positively pinpoint the cause of this in- 
compatibility, but since I have seen other 
computers work with this hard disk and 
this controller, the most likely suspect is 
the Micronic ROM BIOS. According to a 
Wall Sweet Conmputers representative, 
Phoenix BIOS ROM is available for the 





The Wall Street 
Computers Maxxima 
was deficient in 
compatibility and 
construction. It 
failed the OS/2 
compatibility test. 





Maxxima as an option. It is definitely 
worth the investment. 

The case itself is poorly constructed, 
and the disk drive bays show perhaps the 
lowest quality of material and finish 
among any of the machines I saw. Given 
this level of attention to detail, I was not 
surprised that there was no FCC rating 
sticker on the machine. According to a 
company representative, the machine is 
rated, FCC Class B, and the sticker was 
left off the machine by mistake. 


POLICIES Wall Street Computers of- 
fers a |-year parts-and-labor warranty, but 
the buyer is responsible for getting the ma- 
chine to the company and back again. On- 
site service contracts are available in the 
greater New York City area, and the 800 
sales line doubles as a toll-free support 
line. The vendor also offers a 30-day mon- 
ey-back guarantee. 

The Maxxima ends up presenting a rel- 
atively unattractive value in spite of its 
$1,474 hard-disk-system price. An EGA 
system costs $1,849, and a 40MB hard 
disk raises the total price of either system 
by $150. You are better off selling short on 
this option and looking elsewhere for a ' 
bargain.—Alfred Poor PC) 


Bruce Brown, Kate Emery, and Alfred 
Poor are principals of Soft Industries 
Corp., an independent computer consult- 
ing firm in Southington, Connecticut. 
Christopher Barr is the manager of the PC 
Magazine Interactive Reader Service. 
Catherine D. Miller is assveiate seehnieal 
editor of PC Magazine. 
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Switch on a serious 
surge suppressor. 


With test after test proving that 70-90% of all PC malfunctions 
can be traced to power problems, a ates suppressor is the first 
accessory you should buy for your PC. But don’t put your trust in just 
any surge suppressor. Get one that gives your whole system 
superior protection.One = —>—— ees % 









that's engineered to the Meets IEEE 587-1980 Category A 

highest specifications. 
Get a Kensington Master 

Piece® or Master Piece Plus. 





They're the most popular The right surge suppressor passes all the tests. 
PC surge suppressors. And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best possible protection. 

That's why Master Piece and Master Piece Plus are equipped 
with our unique two-stage surge suppression circuit, containing a 
high-speed silicon semiconductor for the quick reaction necessary 
and heavy-duty metal oxide varistors for the brute force required to 
keep even the largest surges from penetrating into your system. 

That's why the plus in Master Piece Plus is additional modem 
surge suppression ries to protect your modem from surges, 
spikes and noise on the telephone line. 

And that’s why the circuitry in both models can handle anything 
an electrical storm or your local power company can offer—up to 
6,000 volts with a 3,000 amp follow-on current. (That's the kind of 
supenor performance that passes not only UL* testing, but Cate- 
gories A and B of the strict IEEE‘ specification 587-1980 as well.) 

Now, this may look to you like we're taking more than the 
necessary precautions. And actually, we are. But after alll, isn’t that 
what you expect from a serious surge suppressor? 

Master Piece ($149.95) ,, 
and Master Piece Plus ; 

Gee For more info, , — 

or adealer near you, = 
call (800) 535-4242, . = , 
In NY (212) 475-5200. Se 





CIRCLE 272 ON READER SERVICE CARD 










Triple your 
execution 

speed for 

as little as 
$349! 


For your PC, XT, AT 
or compatible. 


FastCACHE-286™" 


The Fastest PC Accelerator! NX 
FastCACHE-286 is the fastest 
pomecebwecoclemwomelliMs 

is also the first to have an on-board 

8088 socket, built-in high-speed 80287 


clock, and software controlled slow and 
fast 80286 modes. FastCACHE-286 acceler- 
ates the IBM PC, XT and compatibles. It can be 
purchased in either a 9 or 12 MHz version starting 

at $349 (9 MHz), The card combines the best features of our 
286TurboCACHE™ (PC Magazine “Editor's Choice”) with 
the ability to run asynchronously. This frees it from the 7.2 


MHz frequency barrier of synchronous cache cards and Uy ae, 
enables the board to run on dual-speed motherboards and 287TurboPLUS oa 
PCs such as the Zenith 158 or the Leading Edge Model D! Speeds Up your 80287 6 gr 
The boerd includes MicroWay's DCache software and is and your 80286! (¢ 
compatible with all PC software and EMS, EEMS, and 287TurboPLUS adds a new Slow 
EGA. feature to PC Magazine Editor's 


Choice - 287Turbo. 287Turbo 

increases 80287 speed from the 4 MHz used by IBM to 10 

Slave Shuttle or 12 MHz. ithas become an industry standard used in the 
SI MSC (sec) Regen (sec) Price AT, clones and the 386 Deskpro. 287TurboPLUS lets a user 

PC 10 ©6588 100 (12)* zs control the 80286 clock speed of the AT motherboard. 

Typical ATs will runup to 9 or 10 MHz. When used with 100 

nsec DRAM and an optional high speed 80286 itis possible 


9 MHz FastCACHE-286 7.1 1.32 28 (7) = S349 





12 MHz FastCACHE286 103 93 22(6)" $599 toget 11 MHz speed froman AT. 287TurboPLUS includes a 
1007 12 MHz tested 80287, 80287 diagnostic software and 
*Times in parentheses are with an 8087 or 80287. easily installs in your 80287 socket 


MICROWAY ... Respected throughout the industry for high quality engineering, service and technical support. 


lege) The World Leader in 8087 Support 
eee ee ee ee eee 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 

ay 32 High St, Kingston-Upon-Thames, England, 01-54 1-5466 


FantCACHE-026. 257 Tishe. 22772urhePLUS and 236 TurnoC ACHE orp trademarks of Memivny Ing. Micrsiny rs a fiegrsterad fradomark of Microwey. inc. 
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COM PATI BLES: 


GAINING 
ON THE 
NEW STANDARD 


The first VGA-compatible 
display adapters from 
ATI Technologies, 
Sigma Designs, STB 
Systems, and Compaq 
have found their way to 
market. But if you want 
perfect emulation of the 
real thing, you can either 
stick with the official 

Big Blue VGA card 

or go with the Compaq 
board that beats IBM 

at its own game. 


uick, What do the following things have in 
common? Volcanoes spewing forth fiery 
lava; roses sporting shades of pink, ani- 
mated computers giving demos on a com- 
puter screen. 

Wrong. All are images from IBM’s 
demo for the PS/2. And they make abun- 
dantly clear that the new VGA standard 
displays the most colorful images you've 
ever seen on an IBM-standard PC display. 
The VGA’s ability to display up to 256 
colors from a palette of 262,144 is a farcry 
from that of its predecessor, the Enhanced 
Graphics Adapter (EGA), which shows 16 
colors out of a possible 64. 

Yet the VGA is not the best video sys- 
tem, nor is it revolutionary. Many current- 
ly available display systems from compa- 
nies like Number Nine Computer Comp., 
Conographic Corp., and Wyse Technol- 
ogy sell display adapters that will give you 
sharper pictures than the VGA and at least 
as many colors. While the resolutions of 
all of those company’s adapters top 1,000 
by 1,000, the maximum the VGA offers is 
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640 by 480. But the VGA has a singular 
advantage—the IBM imprimatur that vir- 
tually assures its wide acceptance as a stan- 
dard—and consequently the ready avail- 
ability of compatible hardware and 
software for it. And unlike the cost of the 
higher-resolution boards, the VGA’s cost 
is roughly equivalent to that of the 640 by 
350 EGA standard that IBM replaced. 
While all of the new PS/2 machines 
have a video adapter built into the system 
board, IBM has also introduced an add-in 
board, the Personal System/2 Display 
Adapter, which allows you to update the 
graphics capabilities of your existing PC, 
XT, or AT (though you’ll also need a new 
monitor). Or, you can buy a compatible. 
The race to bring out WGA-compatible 
display adapters has been fast and furious. 
While there were some initial doubts that 
outside suppliers could break open IBM’s 
VGA chip and reverse-engineer their own 
Clones (at least legally), the skeptics have 
been proven wrong. And in this issue, we 
bring you the proof: here we review IBM’s 
add-in board as well as four compat- 
ibles—the VIP from ATI Technologies, 
Sigma Designs’ SigmaVGA, STB Sys- 
tems’ VGA Extra, and the Compaq Video 
Graphics Controller Board. In addition, a 
pack of VGA compatibles are due out 
“‘any day’’ from companies such as AST 
Research, Video-7, Orchid Technology, 
Tseng Laboratories, Ahead Systems, Dig- 
ital Solutions, Everex Systems, Intel 
Graphics, Metheus Corp., Number Nine, 
Paradise Systems, Genoa Systems Corp., 
Sirex USA, Supreme Corp., Taxan Corp., 


Tecmar, and Wyse. The five boards re- | 


viewed here cost from $395 to $599. In 


comparison, IBM’s EGA card (with 64K | 


of memory) costs $265, plus $199 for a 


Memory Expansion Card and $259 for a | 


Graphics Memory Module, bringing the 
total to $723. EGA-compatible cards typi- 
cally cost $395, $495, or occasionally 
$595. 


COMPATABILITY CAVEAT All of 
these products claim complete compatibil- 
ity with the VGA’s wondrous resolutions 
and display modes. They also purport to 
plug right into IBM’s VGA system, run all 
its software, and paint their images across 
the new high-resolution analog color and 
monochrome displays. But as you'll see, 


the truth doesn’t hold up to the claims; all 
of the currently available products, except 
the Compaq, have some compatibility 
problems. But in order to understand those 
problems, you first need to know how 
1BM’s standard works. 


SETTING THE STANDARD VGA 
stands for Video Graphics Array, which is 
simply a descriptive name for the circuitry 
used to bring the standard to life. IBM uses 


a large VLSI chip containing a huge num- | 


ber of logic gates—a ‘‘gate array’’ 


= The VGA standard 
supports up to 256 hues 
on the screen at one time, 
with the colors selectable 


_ from a total palette of 


262,144. 


chip—to implement the video circuitry of 


the various 80286 and 80386 models of the 
IBM PS/2 line. The one big chip substi- 
tutes for and improves upon the off-the- 
shelf 8450 graphics controller used in the 
Monochrome Display Adapter (MDA) 
and Color/Graphics Adapter (CGA). It’s a 
further refinement of the multichip 8450- 
simulator approach that is used in the En- 
hanced Graphics Adapter. 

For IBM, this method of implementing 
video circuitry gives the advantage of 
tighter control over the new video standard 
because the bigger chip is harder to clone. 
It’s a black box with signals going in and 
coming out, with its inner workings essen- 
tially invisible. 

In addition, the single-chip approach is 
a more cost-effective and space-saving so- 
lution to the problem of adding video to the 
PS/2. In fact, the end-user cost of the VGA 
system directly from IBM, $595, is much 
less than IBM’s previous effort at a simi- 


larly performing system, the Professional | 


Graphics Controller (PGC), which offered 
640 by 480 resolution and sold for $1,795. 
IBM is not the only one to win with the 


new VGA standard, however. You and 
your eyes will benefit from the standard in 
two ways—color and resolution. The 
available color palette under VGA is wider 
by a factor of 4,096 than the EGA’s 64 col- 
ors, and its images are sharper. In addi- 
tion, IBM has discovered that the world of 
video is not just black-and-white and has 
incorporated 64 shades of gray on the 
monochrome side of VGA. 

The VGA standard incorporates 17 dif- 
ferent video modes (for a detailed run 
| down on all of these modes, see table 
| **VGA Boards: Available Display 
| Modes’’). Of these, the highest color reso- 
| lution that is supported by the system mea- 

sures 640 by 480 pixels with 16 colors 
available on-screen simultaneously; the 
| hues are selectable from a palette of 
| 256,000. At the same level of resolution, 
the VGA standard also allows for a de- 
graded, two-color (white on black) mode. 
Although these new high-resolution 
modes seem to be a trifling improvement 
over the 640- by 350-pixel resolution 
| earned with an EGA adapter, they are nev- 
ertheless very desirable. Not only are they 
eye-pleasers, but they result in square pix- 
els on normal monitors that have a 4:3 
screen aspect ratio. Square pixels are easi- 
er for graphics programs to calculate and 
manipulate, which should mean that soft- 
ware developers will be able to quickly de- 
sign new and better graphics software. 

Text resolution under the VGA stan- 
dard is even sharper—720 by 400 pixels in 
16 colors or shades of gray in mono- 
chrome. Characters in this mode are more 
detailed than ever before, each constructed 
from a 9 by 16 matrix of on-screen dots. 
These same characters are also available in 
a new 360 by 400, 16-color text mode for 
40-column displays. Two other new text 
modes allow for 30 rows of text on the 
screen instead of the more-common 25. 

While more pixels mean more detail, 
other VGA modes also improve over pre- 





vious standards by giving more color. The 
VGA standard supports up to 256 hues on 
the screen at one time, with the colors se- 
lectable from a total palette of 262,144. In 
this mode, resolution is limited to 320 by 
200 pixels, the same as medium-resolution 
color mode on the original Color/Graphics 
Adapter, which offers four simultaneous 
hues from a palette of 16. 
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Te VGA stenderd incorporetes the 17 
video modes shown in this table . As 
you can see, the highest color resolution 
supported by the system measures 640 by 
480 pixels, with 16 colors on-screen simul- 
taneously that you can select from a pal- 
ette of 256,000. At the same resolution, 
the VGA standard also provides a two- 
color (white-on-black) mode. At a resolu- 
tion of 320 by 200 you can use 256 colors 
et once. Text resolution under the VGA 





Resolution 
320 x 200 
640 x 200 
320 x 350 
640 = 350 
360 x 400 
720 x 400 
320 x 200 
640 x 200 
720 x 350 
720 x 400 
320 = 200 
640 x 200 
640 x 350 
640 x 350 
640 x 480 
640 x 480 
320 x 200 


Text 
Text 
Text 
Taxt 
Text 
Text 
Graphics 
Graphica 
Text 
Text 
Graphica 
Graphics 
Graphics 
Graphica 
Graphica 
Graphics 
Graphics 


standard is much sharper—720 by 400 
pixels in either 16 colors or shades of gray. 
Characters in the text mode are also more 
detailed than with previous standards; 
each is constructed trom a 9 by 16 matrix 
of on-screen dots. The VGA standard also 
offers anew 360 by 400 16-color text mode 
for 40-column displays with characters. 
again constructed with the 9 by 16 matrix. 
Two other new text modes atlow for 30 
rows of text on the screen instead of the 


Character box 
6x8 


6x8 
14x 8 
14x8 
16 x 9 
18x 9 
8x8 
8x8 
14x 9 
16x9 
8x8 
8x8 
14x86 
14x 8 
16 x8 
16 x8 
6x8 


Lines x columns 
25 x 40 


25 x 80 
25 x 40 
25 x 60 
25 x 40 
25 x 80 
25 x 40 
25 x 80 
25 x 80 
25 x 80 
25 x 40 
25 x 80 
25 x 80 
25 =< 80 
30 x 80 
2 x 80 
25 x 40 


“Enhanced modes trom the IBM Enhanced Graphics Adapter ‘Enhanced modes 


So that you can continue to use all your 
old software—even if it doesn’t have driv- 
ers for the new standard—the VGA stan- 
dard also supports past IBM video modes 
down to 40-column text and graphics, but 
with some improvements. For instance, in 
the old-fashioned 200-line video modes 
(320 by 200 and 640 by 200 graphics), the 
displays are double-scanned at a 400-line 
rate, making on-screen characters look 
sharper—although they remain just as 
chunky as on a 200-line display. 


THE QUESTION OF HERTZ While 
the VGA system can simulate the function 
of all earlier official IBM display stan- 
dards, it does not support monitors de- 
signed to function under those standards. 
Programs that use earlier IBM display 
modes will work under VGA but only on 
new VGA-style displays. 

As with previous new IBM video stan- 
dards, taking full advantage of VGA re- 
quires an entirely new kind of monitor. To 
achieve that higher resolution, the VGA 


more-common 25. The VGA standard sup- 
ports the CGA and EGA video modes 
down to 40-column text and graphics, but 
with improvements. For instance, in the 
old-fashioned 200-line video modes (320 
by 200 and 640 by 200 graphics), the dis- 
plays ere double-scanned at a 400-line 
fate, making on-screen characters look 
sharper but just as chunky as on a 200-line 
display 


Emulation 


standard imposes a higher horizontal fre- 
quency. Because each of its higher-resolu- 
tion images is made froma greater number 
of scan lines, each line must be drawn fast- 
er. The new standard requires a horizontal 
frequency of 31.5 kHz, double the 15-kHz 
rate of the CGA standard and 50 percent 
higher than the 22 kHz used by EGA dis- 
plays. 

The vertical refresh rate, or frame rate, 
of the VGA system has been increased to 
70 Hz in most display modes. That means 
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(Products listed in ascending pnce order) 


PC 


Standards supported 


VGA Extra 
STB Systems Inc. 


$395 


VGA Boards: Summary of Features 


SigmaVGA 
Sigma Designs Inc. 
99 


vIP 


ATI Technologies Inc. 
9 


Compag Video 
Graphics Controiies 
Board 

Compaq Computer 


BM PS/2 

Olspiay Adapter 
IBM Corp. Corp 
$595 $s99 





MDA ® 
HGC ® 
CGA ® 
EGA ° 


VGA compz 
BIOS 


Register 





tibilit 





Analog 





Maximum resolution 
Graphics 


Text 


Maximum number of on-screen colors 256 
Total number of colors in palette 





“g/—Indicales Edhor’s Choice @—Yes O-—-No 


that the entire screen is redrawn 70 times a 
second, versus about 60 for CGA/EGA 
displays and 50 for monochrome. As a re- 
sult, flicker should be less apparent. The 
faster frame rate allows for the use of faster 
phosphors, which mean less image lag and 


fewer lingering ghosts, particularly when | 


your monochrome screen changes and am- 
bient light levels are low. 


The more standard 60-Hz vertical rate | 


is retained only for the two 30-row modes, 
which trade off a slower refresh rate to 
squeeze more text onto a screen. 

The VGA standard also differs from PC 
display systems that have come before in 
that it requires an analog interface. All pre- 
vious PC systems (except the PGC, which 
was never intended as a mainstream PC 
product) use digital interfaces. Any prod- 
uct that does not offer an analog interface 
is obviously not truly VGA compatible. 

In an analog system, the brightness of 
the on-screen image is determined by the 
voltage level of the video signal. In a digi- 


704 x 519 
132 x 44 


752 x 410 
80 x 30 


262,144 


tal system, image brightness 1s determined 
by a digital code expressed as a pattern on 
several separate wires. 

In the CGA system, four signal wires 
are used for connecting display to adapter, 
each conveying a single bit of video infor- 
mation—one to control each of the prima- 
ry colors of light (red, green, and blue) and 
one for overall intensity. Four bits in a dig- 
ital pattern allow up to 16 separate states; 
hence, the CGA system has a palette of 16 
colors. 

EGA uses three bits for the primary col- 
ors plus an individual intensity line for 
each color, a total of six bits, allowing up 
to 64 colors. 

To support the 262,144 colors of the 
VGA system—that’s 2 to the 18th pow- 
er—a purely digital system would require 
18 separate connections, six per color. In- 
stead of a tangle of wires, the VGA stan- 
dard uses a diversity of voltage levels on 
three conductors; one wire is assigned to 
each primary color and corresponds to an 








electron gun in the cathode ray tube of the 
monitor. 

Not only does the analog approach save 
cabling, but it means that the monitor’s cir- 
cuitry can be simplified—the signal going 
to the electron beam would have to be con- 
verted from digital to analog form to be 
displayed, anyway. The VGA standard 
just puts the converter on the video card in- 
stead of in the monitor. 

IBM chose a particular circuit to make 
the conversion from computer-generated 
digital signals to monitor-compatible ana- 
log, achip called a Digital-to-Analog Con- 
verter, or DAC. The IBM choice was the 


| Inmos 6171S. For the sake of expediency, 


most VGA-compatible card makers have 
adopted the same chip, although there’s 
nothing particularly magical about it. 
Because of their converter-on-the-card 
design, digital monitors cannot display the 
total color spectrum possible under the. 
VGA standard—and so-called VGA cards 
that run only on digital monitors cannot 
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Drafting 


Enhancements-2 


Drafting 


AutoDimensioning 


Enhancements-] 





A 


Generic 





NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING. ..INCLUDING 
YOUR OWN CADD SYSTEM! 


Any computer-aided drafting and 
design system can make you 200% 
more productive. And so does 
Generic CADD 3.0. 

But Generic CADD goes a step fur- 
ther. Our CADD Modules, Utilities, and 
Symbols Libraries let you design the 
CADD system that fits your needs. 
Exactly. 


GENERIC CADD 3.0: FAST, 
POWERFUL, AND STILL JUST 
$99.95. 


If you can imagine it, you can draw it 
with Generic CADD 3.0. 

It has all the features you need to do 
some serious drafting. Including user 
definable line widths, named views, an 
unerase command, and redraws that 
are 20% faster than before. 

Yet Generic CADD retails for just 
$99.95. 

You can be productive with Generic 
CADD right out of the box. Or add 
some of our accessory programs to be 
even more effective. 


CADD MODULES ADD 
INCREASED CAPABILITIES. 


Our CADD Modules are inexpen- 
sive add-on programs that work night 
along with Generic CADD 3.0 as part 
of a completely modular package of 
drafting and drawing tools. 


AutoDimensioning™ lets you automat- 
ically add dimensions, legends, exten- 
sion lines, leaders, and arrows in 
English or Metric units. 

Drafting Enhancements 1" and 2™ let 
you add the power of extended snaps, 
trims, chamfers, fillets, paralie! lines 
and more. And choose from dozens of 
cross-hatching and solid fill patterns. 


UTILITIES EXPAND YOUR 
OPTION 


Our family of utilities increase the 
usefulness of Generic CADD 3.0 by 
giving you more ways to use your 
drawings. 

DotPlot™ lets you reproduce drawings 
on just about any dot matrix or laser 
printer—in addition to the dozens of 
plotters supported by Generic CADD 
itself. 


AutoConvert™ lets you swap draw. 
ings with AutoCAD or other CAD pro- 
grams that use the DXF file format. 

And Generic IGES™ lets you 
exchange drawings with mini and 
mainframe CAD software like 
Applicon, Cadam, Intergraph, and 
more. 

See? Three more ways to design 
your own CADD system. 

1987 Genenc Software, Inc AutoConvert, AutoDimen- 
sioning, DotPlot, Enhancements 1, Enhancements 2, 


Genenc CADD, and IGES are trademarks of Genenc 
Software, inc 
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SYMBOLS LIBRARIES SIMPLIFY 
DRAWING. 


No matter what you're drawing, it's 
bound touse symbols. 

And Generic CADD has over two 
dozen Symbols Libraries with every- 
thing from basic home fixtures to com- 
plex hydraulic symbols. 

They're a great way to create profes- 
sional looking drawings with a mini- 
mum of work. 


GENERIC. SHORT ON EXPENSE, 
LONG ON QUALITY. 


The whole idea behind our modular 
approach to computer-aided drafting 
and drawing tools is to let you design 
the CADD system that’s nght for you. 

You can make it as basic or as elab- 
orate as you want, knowing that each 
piece is as affordable as it is powerful. 

Because the only thing generic 
about us Is the price 

To order, call toll-free 1-800- 
228-3601 or 206-885-5307. 

8763 148th N.E. Redmond, WA. 
98052 


Generic 
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VGA Boards for ATs 


verail, the Compaq Video Graphics Controller Board was the fastest of the 

boards lested on an 8-MHz IBM PC AT. The times for the performance of 
the built-in VGA on an iBM PS/2 Model 60 and the Compaq Video Graphics 
Controller Board on a Compaq Deskpro 386/20 are shown for comparison. 
Naturally, the times of the boards in these machines were much faster because 
of the speed of the machines in which they were tesied. 


The Video BIOS test, with and without scrolling, evaluates the speed of text 
transfer through the boards. This speed is a function of the speed of both the 

















Performance Timea Windows Performance Tests Video Benchmark Tests 
(limes giveriin seconds except wiere nosed Full-Screen Windows Test 
60- by 20-Lise 
Windews Video BIOS 
Test Llees Rectaegies Seroii Fill Video BIOS ~— Routine 
(miiii- (miiti- (miiii- (miiii- (miili- Direct to Routice with Without 
seconds) seconds) seconds) seconds) ssconds) Screee Scroliing Scroiiing 
ATI Technologies VIP 6.0 6.0 19.8 16.2 56.0 5.6 16.8 14.1 
Sigma Designs SigmaVGA 65 58 15.4 13.8 478 5.3 126.) 100 | 
| STB Systems VGA Extra 6.1 60 15.9 14.4 50.2 5.6 86 6.2 
1BM PS/2 Display Adapler 5.5 6.0 22.0 16.5 69.5 69 as 5.4 
Compeq V.G.C. Board (in 8-bit slot) 55 6.0 17.0 14.8 39.2 3.6 69 44,- | ie 
a ae 
: Compaq V.G.C. Board (in 16-bit slot) 6.6 80 17.0 147 39.5 1.8 28 29 | 
Built-in VGA on IBM PS/2 Mode! 60 44 44 143 12.2 56.7 67 43 15 
Compag V.G.C. Board (on Deskpro 386/20) 1.7 17 6.2 62 KA 17 13 0.8 
The Windows Performance Tests for VGA cards are random lines of various. The 


fun in a Microsoft Windows, Version 1.03, environment 
under DOS 3.2 on an 8-MHz IBM PC AT, an IGM PS’2 


arc 20 hnee down. For the Full Sorene Windows 
the Linea test measures the time it takes to draw 100 


really be called VGA compatible. IBM of- 
fers four monitors that will run with the 
VGA: the 14-inch 8512 color monitor 
($595), the 12-inch 8513 color monitor 
($685), the 12-inch monochrome monitor 
($250), and the 16-inch 8514 ($1,550). 
You can also use a multiscanning monitor. 
NEC says its MultiSync is VGA compati- 
ble (but results aren’t as delightful as users 
might hope, and NEC has released an up- 
dated MultiSync II for $899), as does Ze- 
nith for its new flat tension screen ZCM- 
1490 monitor, which won PC Magazine’s 


dles lext displays much 


gle that is ‘Ao the height and /o the width of the window 
in the upper-left-hand comer of the screen and measures 


award for technical excellence. Since the 
VGA compatibility of some other multis- 
canning monitors is questionable, test 
them out before purchase. PC Magazine 
will report on analog monitors in an up- 
coming issue. In the meantime, your best 
choice may be the Zenith monitor. 

The VGA standard incorporates a fur- 
ther refinement that is of particular interest 
to those who have a multiscanning moni- 
tor. One adapter can control either a mono- 
chrome or color display and can determine 
the sort of display you plug into it. To im- 


computer bus and the video board. The Compag board is the only VGA board 
tested that can connect to either an 8-bit or a 16-bit slot; the latter connection 
effectively doubles the board's data transfer rate. As you can see, when the 

Compag Video Graphics Controller Board is connected to a 16-bit slot it han- 


faster than when hooked into an 6-bit siot. On the other 


hand, because disolays of graphics depend on the speed of the video board 
itself, the times for the rest of the tests on the Compaq board in both the 68-bit 
and 16-bil slots are virtually identical. 





Per single operation because of the varying size of differ- 
ent screens. 


‘The Direct to Screen benchmark test measures the 
bandwidth of the vdeo adapter by wnting directly to the 
in wdeo 


10 2000. This is done 1,000 times, and the result shown is 
the total of the 1,000 tials. 


plement that feature—and to prevent your 
plugging an old-fashioned digital display 
into the newfangled analog adapter—the 
VGA standard incorporates a new connec- 
tor with 15 pins instead of the previous 
nine. Different pins are used for color and 
analog signals, and the card circuitry can 
sense which are being used. When it de- 
tects a monochrome display, it shifts to its 
64-level gray scale. Color displays get col- 
or signals. 

To plug a multiscanning display into an 
IBM-standard VGA connection, you'll 
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Reletive Times 
(Compaq Video Graptucs Controller Board in 
16-bit slot = 100) 


The Video BIOS Routine with Scroiling benchmark 
test measures the speed of the BIOS Teletype routine 
with scrolling The test is performed in video mode 3. The 
screen ts cleared and 240 lines of 60 characiers each 
(including a termmating carriage return and line feed) are 
wnitten to the display through the BIOS Telotype routine. 
Aithough the first 24 lines wntten to the display do not 
invoive scroting, all the remaining lines scroll the display. 





The Video BIOS Routine Without Scrofling benchmark 
fest measures the speed of he BIOS Teletype routine 
without scrotling The test s performed m video mode 3. 
The screens cleared and 24 lines of 60 characters each 
(including a terminating carriage retum and line food) are 
wmitten to the display through the BIOS Teletype routine 
This 18 done ten times, and the result shown is the total of 
the ton traits. 





need a special adapter cable. Some makers 
of VGA-compatible display adapters have 
incorporated the function of such an adapt- 
er cable into their hardware designs. Most 
provide both 9-pin and 15-pin connectors 
for monitors, so you can use either |BM- 
standard fixed-frequency analog displays 
or compatible MultiSync-style monitors 
without adapting cables. 


A DIVIDED STANDARD When the 
VGA’s predecessor, the EGA standard, 
arrived on the scene in 1984, it brought 





with it not only new video modes, but also 
new confusion about product compatibil- 
ity. That standard divided the issue into 
two parts, BIOS compatibility and hard- 
ware compatibility. The same confusion 
has arisen with the VGA standard. 

Both VGA and EGA cards add BIOS 
routines to those normally contained inside 
the ROM firmware of their host computer 
systems. This added code gives programs 
one means of addressing the features of the 
video adapter. 

As with the rest of the system BIOS, the 


routines in compatible hardware must be 
able to duplicate the function of the IBM 
original without directly copying the code 
that implements them. Programs can ac- 
cess these firmware functions through 
software interrupts to control the card. 

Hardware compatibility goes further. It 
requires that the supposedly compatible 
product exactly duplicate the architecture 
of the original. The registers on the video 
processor—special memory inside the 
chip that sets its function—must respond 
in exactly the same way to a given input as 
does the original. 

BIOS compatibility is relatively easy to 
achieve because both the input and output 
of all of its supported commands are fully 
documented. Designing compatible hard- 
ware is more difficult because both the 
EGA and VGA cards use proprietary IBM 
chips, the exact design details of which are 
privy to IBM. Clone makers must deter- 
mine for themselves which registers do 
what (and how), and even how many reg- 
isters are used. 

In theory and by plan, BIOS compati- 
bility should be sufficient. Playing by the 
nules means that software writers should 
access system functions—including vid- 
eo—only through BIOS routines. 

But this grand plan falls short of its ide- 
al because many programmers have found 
faster, more efficient ways of manipulat- 
ing video than through BIOS routines. 
These methods, of course, require direct 
hardware control. In addition, some fea- 
tures of a certain video standard (or at 
least, its actual implementation) cannot be 
controlled solely through the BIOS. 

Consequently, true compatibility must 
reach all the way down to the hardware and 
register level. So far, only the Compaq 
product and IBM’s own Personal Sys- 
tenv/2 Display Adapter make that claim. 
The rest of the products available at the 
time this is written are merely BIOS com- 
patible with the IBM VGA standard. 

Although most of the small amount of 
existing VGA software works strictly 
through BIOS routines (for instance, the 
excellent graphics in IBM’s PS/2 tutori- 
als), that guarantee is unlikely to continue 
indefinitely. Just as EGA software often 
requires hardware compatibility, future 
VGA software may be just as demanding. 

Worse yet, the lack of true VGA hard- 
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Line up this 
for your next 


By packaging three of the the most powerful, highly regarded 
most successful business graphics graphics software programs easy 


Cost Breakdown 
First half of 1986 








DIAGRAM-MASTER 


CHART-MASTER SIGN-MASTER 

software programs in one box, to own. And easy to use. 
Ashton-Tates” new Presentation It includes CHART-MASTER; 
Pack gives IBM’ PC or 100% the number one graphics soft- 
compatible users animpressive | ware among all the Fortune 500. 
presentation graphics capability. With over 20 chart formats, 

Now,in one economical move, _ floating text and symbols, and 
you can improve your business multiple charting capability. 
presentations. With a full range SIGN-MASTER; for tables 
of effective, sharp, professional- and text charts. Offering you 
quality business graphics. letter by letter control of type- 

The Presentation Pack makes _ face, style, size and color. Plus 
the total capabilities ofthree of — global text options. 


“In Colorado call (903) 799-4900, Extension 2542, Trademarks/owner: Ashton Tate, CHART MASTER, SIGN- MASTER, DIAGRAM MASTER/Ashton Tate Corporation; [IBM/International Business 


popular trio 
bresentation. 


And DIAGRAM-MASTER; with business graphics software 
formats for organizational charts _ available or the name of the 
and Gantt Schedules as wellas dealer nearest you, call (800) 
a free-form drawing boardandan 437-4329, Extension 2542* 
eee mayedapesan’ —_MASHTON-TATE 

Now its easier than ever 
to get into the worldof 
professional presentation 
graphics with all the 
power of three top soft- 
ware programs. 

Ashton-Tate is now 
offering the complete 
Presentation Pack for 
only $595. 

Which saves you 
$370 from what you'd 
pay if you purchased 
them separately. 

For more information 
on the most successful 





Machines Corporation. © 1987 Ashton-Tate Corporation All rights reserved. 


CIRCLE 324 ON READER SERVICE CARD 






@ VGA BOARDS FOR ATs 









ware compatibility can pop up when you | ity, something the current VGA adapters | cause the various VGA boards use differ- 
least expect it—for instance, when you’re | cannot deliver. ent code to implement their BIOS calls, 
trying to do something as simple as put a Even BIOS compatibility does not | they differ in the speed at which they han- 
border around a color text screen. This | mean a third-party product will work iden- | dle such software commands. 

simple task requires hardware compatibil- | tically with the official IBM version. Be- For instance, during PC Labs testing, 
IBM’s Personal System/2 Display Adapter 
ran more than 2'4 times as quick as the 
ATI VIP when BIOS calls were used. On 
the other hand, the ATI board proved 
quicker than the IBM by 20 percent when 
on-screen information was transferred di- 
rectly to video memory. 


















COMPETING AGAINST THE STAN- 
DARD All of the currently available 
VGA compatibles are trying to grab their 
share of the market via some form of one- 
upmanship, even when they’re not com- 
pletely VGA compatible. While the Com- 
paq, which costs the same as IBM’s VGA, 
competes by offering full compatibility 
and blinding speed, all of the others com- 
pete on the basis of price and by offering 
downward compatiblity with non-IBM 
display standards, notably the Hercules 
Graphics Card. While IBM’s VGA adapt- 
er for PCs sells for $595, the contenders 
are at least $100 cheaper, ranging in price 
from $395 to $495. 

All take advantage of the many Multi- 
Sync-style displays that are currently 
available—or currently attached to your 
PC—to reveal VGA-like text and graph- 
ics. Most exploit the added abilities of 
MultiSync displays to transcend the VGA 
standard with more text modes and even 
higher resolution. 

Alternatively, many of these display 
adapters will plug into any monitor you 
currently have--TTL monochrome, 
CGA, or EGA—while you save up for a 
new PS/2-style or MultiSync monitor. 
ATI Technologies, for instance, enables 
displays to show images meant for other- 
wise incompatible video standards. For in- 
stance, you can plug a CGA monitor into 
ATI’s VIP card and get a flickery sem- 
blance of Hercules, EGA, or even VGA 
graphics on the screen. 










































Brace yourself for the 
zero-learning-curve experience. 
SPF/PC™ 2.0 brings full mainframe 
editing power to the PC environment: true split screen, 
directory lists, command stacking, picture strings, 43-line- 
EGA and 50-line-VGA support, binary file editing, the latest 
mainframe commands and much more. 


Need proof? Call or write for a free demonstration diskette. 


SPF/PC™, so much like the real thing, you'll forget you're 
editing on a PC. 











































ADDED CONFUSION Some vendors 
are seemingly trying to grab a piece of the 
VGA action by adding confusion to the is- 
sue of VGA compatibility. Their tactic is 
to claim compatibility where none really 
exists. One acid test: If an adapter connects 


Command Technology 
Corporation 


1900 Mountain Bivd., Oakland, CA, 94611 (415) 339-3530 Telex: 509330 
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LAsSERVIEW PLUS: 


"THE Eprrors’ CHOICE IS 
Now SuprPORTED BY ALL THE STANDARDS. 


“<.. unquestionably altered . 
the definition of high 
resolution. ” 
PC Week 


“|. provides the 


sharpest image of all.” 
PC World 


What They’ve Seen: 
LaserView, the ultra-high 
resolution, 2,000,000 
pixel (1664x1200) display 
system for IBM PC, XT, 
ATs. 


The ultimate system for 
displaying two full facing 
pages of legible text and 
graphics for your publish- 
ing applications. 

Or detailed design draw- 
ings without excess pan- 
ning for CAD/CAM 
applications. 
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LaserView and LascrView PLUS are trademarks 
of Sigma Dengns, [nc IBM ta registered crade- 
raark of Inter Bustne: cs 

























“LaserView: The Master 
of the Raster” 
Bits & Bytes Review 


“|, Breathtaking... 
the Rolls Royce 
of large screen monitors.” 
InfoWorld 


What You'll Get: 
LaserView PLUS™ every- 
thing the editors raved 
about, PLUS a whole lot 
more: IBM-Monochrome 
and Hercules compatibil- 
ity. And now LaserView 
stands alone. Literally! 
You can run all your 
standard software without 
a second monitor. So 

the premium display for 
professional graphics 
applications is now the 
only display you’ll need. 


For details and the 
dealer nearest you, 
call 415-770-0100. 


£—= Sigma Designs, Inc. 


== 46501 Landing Parkway 


“i 
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only to digital displays, itis not truly VGA | 


compatible. 

Quadram, for instance, has introduced 
a board called the UltraVGA. But because 
the UltraVGA lacks a DAC chip, it has no 
analog outputs, will not function with 
PS/2-style monitors, and has a displayable 
color spectrum of 16 colors chosen from a 
palette of 64. One of its modes of operation 
duplicates VGA graphics with 640- by 
480-pixel resolution in 16 colors, but this 
feature is common among the so-called 
EGA Plus cards, which were reviewed in 
““EGA Plus Cards: VGA Res for EGA 
Monitors,’’ PC Magazine, December 22, 
1987. Otherwise, there's little VGA in the 
UltraVGA. 

Like other EGA Plus cards, the Ultra- 
VGA’s strengths are the other enhance- 
ments that it brings to its host computer, 
specifically a wealth of high-resolution 
modes. However, these display modes are 
proprietary to the UltraVGA and require 
the use of software written to UltraVGA 
specifications or special drivers to match 
the UltraVGA modes to programs. Quad- 
ram says that it will be announcing a true 
VGA compatible, which should be avail- 
able by the time you read this, called the 
QuadVGA. 

However, if you want to experience the 


VGA standard—or transcend it—without | 


abandoning all that has come before, these 
VGA contenders, reviewed alphabetically 
by their manufacturers, deserve a look. 


ATI TECHNOLOGIES INC, 


VIP 

VIP stands for VGA Improved Perfor- 
mance. The improvement is an ultimate 
resolution capability of 800 by 560 pixels 
as well as compatibility with all prevailing 
video standards—MDA, Hercules, CGA, 
EGA, and VGA—and 132-column dis- 
plays. 

But some restrictions apply. Only mul- 
tiscanning monitors can take advantage of 
the VIP’s super-high resolution, and PS/2- 
style analog displays cannot yield a full 
132 columns. Nevertheless, all monitors 
connected to the $449 VIP can show text 
and graphics made by programs operating 
under any standard up to EGA (including a 
teasonably good representation of EGA 
graphics on CGA displays). No miracle 














ATI Technologies’ XT-height VIP board isan extraordinarily compact 7 inches long. The sparse 
layout is due to a proprietary ATI chip in a surface-mounted package that handles most of the 
board's dirty work. An Inmos DAC chip and 256K come with the unit. 





worker, the VIP can’t put VGA images on 
lesser-mode monitors, however. 

A VIP feature called Softsense auto- 
matically switches the operating mode of 
the board to match the needs of the soft- 
ware you run. A special utility, VIP- 
switch, lets you manually select among 
video modes. 

Amazingly compact at a mere 7 inches 
long and XT height, the VIP looks nearly 
bare. The sparse layout is attributable to a 
small proprietary ATI chip in a surface- 
mounted package that handles most of the 
hard work. In addition, the VIP used a 
Chips & Technologies VLSI circuit 
(prominently marked as an engineering 
sample, even though the review board was 
supposed to be a production product) and 
an Inmos DAC chip. Standard equipment 
also includes 256K RAM soldered to the 
VIP board. 

Setting up the VIP requires adjusting an 
cight-bank DIP switch that’s reachable 
through the card-retaining bracket. Four of 





the switches are devoted to selecting the 
default (boot-up) video mode. The other 
four match the monitor type. 

Two output jacks are available—a fe- 
male DB-15 for PS/2-style analog color 
and monochrome displays, and a female 


the FACT 
VIP 


ATI Technologies Inc. 

3761 Victoria Park Ave. 

Toronto, Ontario 

Canada MIW3S2 

(416) 756-0711 

List Price: $449 

Requires: IBM PC, XT. AT. or compatible; 
1BM PS/2 Model 30; or IBM Portable PC. 
tn Short: A unique adapter that puts displays 
meant for one monitor type on another, and 
the only VGA BIOS—compatible board that 
works with the IBM Portable PC display. 
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Base regionol ads in Southeast 
reach untapped market 

















Because... 
One Map 


ATLAS*GRAPHICS fram STSC Is the 
most dynamic business anaiysis 
graphics tool now available for your PC. 
ATLAS*GRAPHICS combines powerful 
decision analysis capabilities with fast, 
colorful, flexible mapping so you can 
see your business data from anew 
perspective. 


Uncover Hidden Information 


ATLAS*GRAPHICS lets you express the 
ideas that numbers alone cannot con- 
vey. Whether you’re In sales, marketing, 
finance, operations—practically any job 
function—ATLAS*GRAPHICS can help 


IDENTIFY POTENTIAL COST SAVINGS 


Is Worth 
A Thousand Numbers 


DISCOVER UNTAPPED MARKETS 


SALES VS. POTENTIAL 


re Should We Increase Advertising Dollars? 


SALES 


How Can We Reduce Shipping Costs? 





VS. WAREHOUSE LOCATIONS 


average Sales 














you uncover and present relationships 
in your data that may otherwise be 
obscured In tabular reports. 


Maps Make Your Numbers 
Speak For Themselves 


ATLAS*GRAPHICS comes complete 

with all the tools you need to quickly and 
easily produce clear, custom-made 

maps. A bullt-in spreadsheet and data- 
base for easy data entry. Import/export 
facllltles for ASCII files, and Lotus® and 
dBase® through DIF files. A wide variety 
of coiors, fonts, and symbois, even zoom- 
In capability so you can customize your 


ATLASXGRAPHICS. See what you're missing. 


Average Income Vs. Average Age 
Where Are Our Key Marketa? 

—_—_ = CY te 16010 

19EtH ta 21908 

21108 te 23876 

23604 te 30000 


> tee tata te tomy Sa 


[Jase ss 
WES 
RNY 3¢ to 40 
ES) 42 tc 25 


ZOOM IN ON YOUR HIGH POTENTIAL AREAS 





SOFTWARE AND SERVICES EXPENDITURES 


PLAN SITE LOCATIONS 
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map. ATLAS*GRAPHICS lets you create 
maps In minutes—in fact, much faster 
than other software packages! 


With ATLAS*GRAPHICS you see more 
of your business world—from continent 
to zip code to census tracts. Geographic 
boundaries of all 50 states and a broad 
range of statistical data are Included— 
all for only $450" More detailed boundary, 
census and Intemational data files are 
avallable. 


See what you're missing. Call for a FREE 
ATLAS*GRAPHICS demo disk. Contact 
your local dealer or call STSC toil-free. 


800-592-0050 
301-984-5123 In Maryland or Canada 
TELEX 898085 

2115 E. Jefferson Street 


STS Rockville, MD 20852 


Avaliable nationally through Softsel, Micro Central, 
ingran, and distributors worldwide. Dealer inquiries 
welcome. 


STSC, Inc. 


ATLAS*GRAPHICS and PLUS#\WARE are trademarks of 
STSC, inc. Lotus and dBASE are registered trademarks of Lotus 
Development Carp. and Ashton-Tate, respectively. DIF is @ 
trademark of Software Arts, Inc. ATLAS®GRAPHICS developed 
by Strategic Locations Planning. 


S55. “Intemationat prices slightly higher. 


A PLUS WARE’ PRODUCT 
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DB-9 for all other monitor types. Connect- 
ing a PS/2 monitor automatically overrides 
the monitor DIP-switch setting. 

A header is provided for attaching an 
RF modulator or plugging in a Portable 
Personal Computer display. In addition, 
the VIP is compatible with XTs, ATs, the 
PS/2 Model 30, and all but early PCs. 

A jumper allows you to select the VO 
address used by the VIP. Both an EGA- 
style feature connector and a special ATI 
extended feature connector are also avail- 
able. Several other jumpers on the VIP are 
not documented. 

ATI Systems supplies two floppy disks 
of software with the VIP. Included are 
AutoCAD, Microsoft Windows, 132-col- 
umn Lotus 1-2-3, and GEM (Ventura Pub- 
lisher) drivers. The VIP board demonstrat- 
ed a wider variance from the IBM standard 
than did its peers. Its analog video level 
was higher than that of the other boards. 
making a noticeably brighter display with 
an inappropriately high black level. Al- 
though some adjustment of the monitor 
contrast control can compensate for this 
defect, it shouldn't be necessary in a prop- 
erly designed system. 

At times the VIP display was fleetingly 
messy. When changing modes, snow was 
at times detectable. Additionally, AT! 
uses slightly different character fonts than 





= The Compaq is the 
sharpest, fastest IBM- 
standard video board you 
can slide into your PC. 


does IBM, which are not necessarily bad, 
just different. Forty-column fonts appear 
squarer than their IBM equivalents, 80- 
column fonts actually look a bit sharper, 
even in normal text modes. 

As with all of the products, except the 
IBM board reviewed here, the VIP proved 
unable to put a border around the VGA text 
screen. On the positive side, the VIP is the 
only VGA video board that attempts to put 
just about any video mode on any monitor 
screen. Although you won't want to use 





the flickery EGA images regularly on your 
CGA screen, the feature is there when you 
need it. It may just be a lifesaver. 


COMPAQ COMPUTER CORP. 
Compagq Video 
Graphics 


Controller Board 

The $599 Compaq Video Graphics Con- 
troller Board is both an unexpected and ex- 
citing addition to the list of WGA-compati- 
ble boards on several fronts. First of all, 
thcre’s Compagq's reputation as a supplier 
of computer systems rather than peripher- 
als, and of being the staunchest holdout 
against the emerging PS/2 standard. 
Therefore, the fact that Compaq has made 
a board that matches the PS/2 display 
specification is almost entirely unexpect- 
ed. Second, Compag’s product is revolu- 
tionary in two areas. 

The Compag is the first truly hardware- 
compatible VGA board with register-level 
support for all 17 video modes. It’s also the 
first video board from a major manufactur- 
er that uses a full 16-bit interface. That 


D 


hd FACT 





{ Compaq Video Graphics 
Controller Board 
Compag Computer Comp. 
2055 FM 149 
Houston, TX 77070 
(713) 370-4670 
List Price: $599 


Requires: Compaq Deskpro 386/20, 386, or 
286, Compaq Portable 386, Compag Portahle 
3, IBM PC, XT, AT, of compatible. 
tn Short: The first truly hardware-compati- 
ble VGA board with register-level support for 
| all t? video modes. tt uses a full 16-bit inter- 
| face. It’s the one to get if you want sharp and 
| fast graphies without abandoning your com- 
mitment to the PC standard. 
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combination makes the board the sharpest. 
fastest IBM-standard video bourd you can 
| slide into your PC. 

Per the VGA standard, Compaq‘s 
board offers 640- by 480-pixel all-points- 
addressable graphics resolution in 16 col- 
ors, as well as 256 colors from a palette of 





Althaugh the Compaq Video Graphics Controller Board functions in an 8-bit slot, itachieves top 
speed when its 16-bit interface is used. The extra edge connector at the top of the board is 
electrically compatihle with the VGA Feature Connector of PS!2 computers. 
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COMPARING GRAPHICS 
AND TEXT 


TT help you compare VGA, EGA, and CGA output, we 
show the same image created in each of the three modes. 
(The image comes from a demo, created in Brightbill Robert's 
Show Partner/FX.) In photo A, you can see the image in the 
VGA’s 256-color mode at a resolution of 320 by 200. The im- 
age in photo B, was created in the EGA's 16-color 640 by 350 
resolution. Photo C shows the CGA's 4-color 320 by 200 
mode. Despite the VGA's low resolution, the number of colors 
that it allows makes the VGA image more pleasing to the eye. 

The quality of a text image depends on both the resolution 
and the number of dots in the on-screen matrix. As you can see 
from the sereen shots below. the VGA’s text resolution is much 
sharper than that of the other standards. 


& 
CGA 320 X 200 X 4 COLORS 





VGA: 720 hy 400 resolution EGA: 640 by 350 resolution 
9- by 16-character box 8- by | 4-character box 


Ber VATE? Was oR BO) KS). 


owe 





CGA: 640 by 200 resolution 
8- by 8-character box 
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Graphics lor the 


ARTIST 10/16 VGA, the first 
1024 x 768 non-interlaced 
display controller for the IBM 
PS/2 


The ARTIST 10/16 VGA is the 
first graphic controller that 
enhances the standard VGA 
graphic capabilities of the IBM 
PS/2 models 60 and 80. It 
displays instantaneous CAD 
drawings at 65,000 vectors per 
second. 


Our ARTIST 10/16 VGA is the 
high performer for use with 
AutoCAD. ARTIST is the most 
popular board for CAD 
applications. It is supported by 
more than 90 software products. 


100% Compatible with VGA 
Software 

You get full screen VGA in 
single or dual monitor 
configurations. ARTIST 10/16 
VGA is a fully authorized IBM 
third party product with an 
official IBM board ID number. 


For the dealer nearest you 
call (800) 826-4281. 
In Minnesota, call (612) 631-7800. 
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Control Systems 


2675 Potton Road, P.O Bax G4750. St Paul. MN 55164 
Tatex 756 601 








GT Now Available for ARTIST 
10/16 VGA 


For AutoCAD applications, our 
ARTIST boards feature high 
level editing options and instan- 
taneous zoom and redraw. The 
ARTIST boards team with dis- 
play list processing to give you: 


New multiple view windows 
speed the design process. Each 
window can be zoomed 
independently anywhere on the 
drawing. All views can be edited 
simultaneously. 


>30 levels of zoom give you 


unlimited drawing space. image 
resolution is enlarged to 16,000 x 
12,000 pixels. 


Reduces your AutoCAD zoom 
and redraw time by more than 
90%, 


A Bird’s-Eye-View window shows 
your exact location within a 
drawing. 








262,144 at 320- by 200-pixel resolution. 
Based on a Paradise Systems VLSI 
VGA chip and an Inmos DAC, the board 
includes 256K RAM soldered to it. Rely- 
ing on surface-mounted components for 
just about everything except its BIOS and 
the aforementioned chips, the entire board 
is just 9 inches long and XT height. Al- 
though it will function in an 8-bit expan- 
sion slot, it achieves its top speed only 
when its 16-bit interface is put into play. 
The card-retaining bracket of the board 
holds only the female DB-15 of the IBM 
VGA system. This connector, coupled 
with the analog output of the board, means 








that the Diamond Board will function only 
with VGA-style monitors. 

An extra edge connector at the top of 
the board matches the video expansion 
available on the IBM PS/2 Display Adapt- 
er card, electrically but not physically 
compatible with the VGA Feature Con- 
nector of PS/2 computers. 

To your system, the board looks like an 
EGA adapter—that is, you run the appro- 
Priate setup procedure for setting CMOS 
memory as if it were an EGA card. The 
two jumpers on the board (its only hard- 


Pe eee a eT aah 


= The IBM PS/2 Display 
Adapter scores a bull’s 
eye with perfect VGA 
compatibility at all levels. 











ware adjustments) alter its base address for 
matching unusual systems and ordinarily 
require no change. 

In testing, the Compaq Board proved it- 
self functionally compatible with the IBM 
PS/2 Display Adapter but faster, because 
of its 16-bit interface. On an ordinary AT, 
it nearly achieved the display speeds of the 
internal VGA system of a stock PS/2 
(which has a clock speed advantage over 
the AT). 

Although Compag claims that this 





machines, particularly the Compaq Desk- 


board is designed specifically for its own | 





pro 386/20, it works great with non-Com- 
paq machines as well. In fact, with this 








board, Compaq gives you a way of getting 


@ VGA BOARDS FOR ATs 


the sharpest and fastest graphics without | 


abandoning your commitment to the PC 
standard. As such, this board is in perfect 
accord with the Compaq philosophy, and 


| it may be the best way available for mating 


a VGA-style monitor and VGA graphics to 
your AT. 


IBM CORP. 


IBM PS/2 Display 
Adapter 


Priced at $595, the IBM PS/2 Display 
Adapter is the board the rest of the field 
must meet or beat. Its advantage over all 
others is singular—it’s the only board that 


| will never need to claim VGA compatibil- 


ity because it sports the VGA chip itself. 
Safely ensconced at the center of the 





board, the big, metal-cased VLSI chip is | 


identical to those that provide the built-in 
video features of the PS/2 line from the 
Model 50 up. 

The board itself looks like a strange 
crossbreed. Obviously designed for PC- 
compatible computers, with an XT-style 
8-bit data bus and PC-and-AT retaining 
bracket, the card itself looks like an add-in 
card for one of the high-end PS/2 ma- 
chines. Although a full 13 inches long, it’s 
less than 3 inches high. Besides the | 4- 


inch-square VGA chip, the board hosts 
| 















Pe 
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tBM PS/2 Display Adapter 

IBM Corp. 

Call for name of nearest dealer. 

(800) 447-4700 

List Price: $595 

Requires: 1BM PC. XT. AT. or compatible. 









or PS/2 Model 30, 

in Short: A display adapter for PCs that has 
complete hardware compatibility with the 
VGA standard but ts not compatible with 
non-IBM standards and offers nothing above 
and beyond VGA, as do some of the other 
bourds reviewed here. 
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256K of video memory, an Inmos DAC 
chip, a BIOS, and a number of support 
chips, several of which sport an IBM 
copyright message. Two expansion head- 
ers and a third expansion area made from 
an edge connector at the top of the card hint 
at future possibilities. One duplicates the 
function of the VGA Video Feature Con- 
nector but uses a different connection 
scheme. A single female DB-15 connector 
on the card-retaining bracket mates with 
any color or monochrome analog fixed- 
frequency (31.5-kHz) display. 

Installation is truly simple—you just 
slide it in. No jumpers to set, no DIP 





















— 
‘ 






































—_.! 





Though designed for PC-compatible computers, the 13-inch long by 3-inch high IBM PS/2 Display 
| Adapter, witha metal-cased VLSI VGA chip at its center, looks like it's designed for a PS/2 system. 
The board includes 256K RAM, an Inmos DAC chip, anda BIOS. 
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switches on the board to flip. If you must | 


adjust the host computer, just assume 
you've endowed it with a very special 
EGA adapter. It’s compatible with PCs, 
XTs, ATs, and the PS/2 Model 30. 

The PS/2 Display Adapter can reside 
with either an MDA or a CGA board, and 
automatically configures itself as a color- 
only or monochrome-only board, respec- 
tively, in such a circumstance. 

Needless to say, the PS/2 Display 
Adapter scores a bull’s-eye with perfect 
VGA compatibility at all levels. But 
though it’s in tight with the VGA standard, 
it acknowledges only IBM standards; con- 
sequently, it will not support Hercules 
graphics. No support software or drivers 
accompany it. 

Moreover, the PS/2 Display Adapter is 
designed for people who never want to 
look back. It accommodates no monitors 
other than those designed to the PS/2 stan- 
dard. That means, of course, IBM’s own 
PS/2 display lineup and analog MultiSync- 
style monitors equipped with the proper 
adapter cable. 


SIGMA DESIGNS INC. 
SigmaVGA 


A follower rather than a maker of stan- 
dards, the $399 SigmaVGA promises 
compatibility with all five primary display 
standards of today’s PC marketplace, in- 
cluding MDA, Hercules, CGA, EGA, and 
VGA. Under the VGA standard, it claims 
capabilities matching the IBM specifica- 
tion, including 640 by 480 graphics in 16 


re 
FACT FILE 


SigmaVGA 

Sigma Designs Inc. 

46501 Landing Pkwy. 

Fremont, CA 94538 

(415) 770-0100 

List Price: $399 

Requires: IBM PC. XT. AT. of compatible. 
or IBM PS/2 Model 30. 

tn Short: A BIOS-compatible VGA display 
adapter with excellent backward compatibil- 
ity to earlier video standards. Includes a 
wealth of software drivers to put its abilities lo 
work. 
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The circuitry on the full-length, XT-height SigmaVGA is implemented with custom surface- 
mounted VLSI chips. Standard features include an enhanced EGA expansion connector, 256K 


colors, 320 by 200 graphics in 256 colors, 
and 720 by 400 text in 16 colors with full 
gray-scale compatibility. 

In its VGA modes the SigmaVGA is 
designed to work with both multiscanning- 
and VGA-style monitors using two con- 
nectors on its retaining bracket. The fe- 
male DB-9 connects to MultiSync-style 
monitors, IBM-style TTL monochrome 
displays, and digital RGB displays that op- 
erate under the VGA and EGA standards. 
A15-pin VGA-style connector is available 


for PS/2 displays. An eight-bank DIP 
switch, accessible through the card-retain- | 


ing bracket, selects the display type con- 
nected to the 9-pin socket. 


The SigmaVGA can fully emulate both | 


| Hercules and CGA graphics for software 


that requires one of those standards (for in- 
stance, Flight Simulator or games). No 
miracle worker, however, the SigmaVGA 
requires you to run these modes on a moni- 
tor compatible with that standard. 

The full-length, XT-height board has a 
skirt where the substrate dips down to 
edge-connector level. Although it’s cut 
away to allow the board to slide into AT- 
style 16-bit slots, it may not fit the 32-bit 
slots of some compatibles (notably those 
based on the Intel iSBC 386AT system 
board) or those boards with high-rise com- 





RAM, a5-pin header for connecting a light pin, and jumpers to set the board’ s I/O port addresses. 


ponents at the far end of the expansion 
area. 
The principal circuitry is implemented 
with custom surface-mounted VLS] chips, 
unmarked except for glued-on Sigma De- 
signs labels. An endowment of 256K of 
video RAM is soldered to the board. 


w The SigmaVGA’s 
blanking during mode 
changes proved better 
than the IBM VGA card. 


Besides an enhanced EGA expansion 
connector, the SigmaVGA also includes a 
5-pin header for connecting a light pin and 
jumpers to set the I/O port addresses used 
by the board. It’s compatible with PCs, 
XTs, ATs, and the PS/2 Model 30. 

Sigma includes a number of software 
drivers, including graphics drivers for Au- 
toCAD; GEM (including Ventura Publish- 
er); Lotus 1-2-3, Releases 1A and 2.0; and 
Windows. A text-mode 132-column dis- 
play driver is also included. 
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Presenting the powerful Epson® Equity” line of personal computers. 
Three machines offering you outstanding speed, power, expandability and 
options. And with their XT’/AT*compatibility, you can choose from hundreds 
of software programs and peripherals made for business. 


Of course, MEUTGUYOSM QUIN M CCR URMHIDM Peres Oe ELTOMRGETEL) PLUK G om DDS 


Nae CINCO RROMeGEeam It has everything to do with what 





makes it an Epson. Intelligent design, inspired performance, legendary 


reliability, exceptional value. That’s why you buy an Epson. 





WHEN YOUVE GOT AN EPSON, YOUVE GOT A LOT OF COMPANY.™ 


XT is a trademark and AT is a registered trademark of International Business Machines Corporation. Epson is a registered trademark of Seiko Epson Corporation. 
Equity is a trademark of Epson America, Inc,,2780 Lomita Blvd., Torrance, CA 90505. (800) 421-5426, 
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Compared to other early VGA prod- 
ucts, the SigmaVGA works the most 
smoothly. Its blanking during mode 
changes proved even better than the IBM 
VGA card. Its video level was a good 
match to IBM's. 

However, the VGA compatibility of 
the SigmaVGA proved incomplete. Com- 
pared to the IBM product, the hues it dis- 
played differed in some modes. Moreover, 
the SigmaVGA proved unwilling to put a 
border around the screen in 640 by 480 
VGA color text mode. These flaws are 
traceable to the board’s lack of true regis- 
ter-level compatibility. However, the 
company has announced a true compatible 
VGA board, which should ship by the time 
you read this. It will be called the Sigma- 
VGA/H. 

Choose the SigmaVGA for its diverse 
display modes, its smooth operation, and 
its choice of drivers. It gives you an oppor- 
tunity to move from yesterday's standards 
to tomorrow’s. 


STB SYSTEMS INC. 


VGA Extra 

The $395 STB Systems VGA Extra 
doesn’t just embrace every standard dis- 
play mode, it carefully avoids many com- 
patibility problems as well, putting video 
meant for one style of monitor on the face 
of others. Its five mode capabil- 
ities—MDA, Hercules, CGA, EGA, and 
VGA—can be mixed and matched within 


We 
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VGA Extra 

STB Systems Inc. 

1651 N. Glenville 

P.O. Box 850957 

Richardson, TX 75085-0957 

(214) 234-8750 

List Price: $395 

Requires: IBM PC, XT. AT, or compatible, 
or PS/2 Model 30. 

tn Short: A VGA BIOS—compatible display 
adapter (claiming 67 percent register com- 
patibility as well) with excellent backward 
compatibility to earlier video standards. In- 
cludes a wealth of software drivers to put its 
abilities to work. 
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STB Systems’ XT-height VGA Extra is built around two Chips & Technologies VGA VLSI circuits, 
an Inmos DAC chip, and a proprietary BIOS. Sockets on the 10-inch long board hold 256K of 


| the linnits of the monitor harwereyeven in 


ways IBM may never have anticipated. 

The card itself is relatively compact, 
only 10 inches long (suitable for short 
clones, like Tandy’s Model 1000) and nor- 
mal XT height. In addition to compatibil- 
ity with all standard PCs, XTs, and ATs, 
the VGA Extra will nestle comfortably 
within a PS/2 Model 30. 

Because of its versatility, the VGA Ex- 
tra requires a bit of setup. One bank of 
eight DIP switches, augmented by a 
jumper, matches the card to the monitor 
being used and any other display adapters 
in the host computer. Another jumper al- 
ternately enables either an EGA-style ex- 
pansion connector or 132-column display 
abilities. 

The card-retaining bracket holds two 
connectors: a female DB-9 for convention- 
al monitors and a female DB-15 for PS/2- 
Style analog fixed-frequency displays. A 
connector for a light pen is also available 
on the card itself. 

The VGA Extra is primarily built 
around two Chips & Technologies VGA 
VLSI circuits, an Inmos DAC chip, anda 
proprietary BIOS. A full 256K of video 
RAM in 120-nanosecond, 4- by 64-kilobit 





| video RAM in 120-nanosecond, 4- by 64-kilobit chips. 


chips comes already installed as standard 
equipment in sockets on the VGA Extra. 
Exactly which text modes and graphics 
Standards the VGA Extra can display de- 
pends on the monitor connected. The digi- 
tal interfaces used with TTL monochrome, 
CGA, and EGA monitors limits the 
breadth of the displayable color and gray 


Ef, peti ACR Nomar tte oe ema 


s The STB VGA Extra’s 
five mode capabilities can 
be mixed and matched 
within the limits of the 
monitor hardware. 


| scales. On the other hand, the VGA Extra 
| expands somewhat on normal compatibil- 


ity modes, endowing the PS/2 color dis- 
play with a 132-column text-mode driver 
for Lotus 1-2-3. Also, special AutoCAD 
and Windows drivers coax the best perfor- 
mance out of the monitor you connect to 
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The LOGITECH HiREZ Mouse— 
the only mouse expressly designed for 
high-resolution screens. 

With a resolution of 320 dots-per- 
inch (as compared with 200 dpi or less for 
ordinary mice), it covers the same area 
on your high-res screen, but needs less of 
your desk to do it. More than 50% less. 
Saving you valuable desk space, and 
effort: mouse maneuvers that used to 
require a sweep of the hand are now 
reduced to a flick of the wrist. 





The LOGITECH 
HiREZ mouse needs 
50% less desk space 
to cover the same 
amount of screen 
area as a 200 dpi 
mouse, 


i 





Which makes this new mouse a 
hand’s best friend. And a more reliable, 
long-lasting companion—fully compatible 
with all popular software, and equipped 
with a Lifetime Guarantee. 

Equipped, too, with other advantages 
exclusive to all Logitech mice: A unique 
lightweight ergonomic design. Low- 
angled buttons for maximum comfort 
and minimum fatigue. An exclusive tech- 
nology that guarantees a much greater life 
span. An exceptionally smooth-moving, 
dirt-resistant roller ball. And natural 
compatibility with all PCs, look-a- likes, 
and virtually any software. 

So if you've got your eyes ona 
high-res screen, get your hands on the 
one mouse that’s agile enough to keep 
up with it. 

The LOGITECH HiREZ Mouse. 

For the dealer nearest you, call 800- 
231-7717 (800-552-8885 in California), 
or write Logitech, Inc., 6505 Kaiser Drive, 
Fremont, CA 94555. In Europe, call or 
write: Logitech Switzerland, European 
Headquarters, CH-1111 Romanel/Morges, 
Switzerland (++41]-21-869-9656). 


CALOGITECH 
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The Compag Video Graphics Con- 
troller Board is the only non-IBM 
VGA board that is fully compatible 
with the IBM standard on both the 
BIOS and the hardware level. It's 
also the only add-in video bourd that 
can connect to both an 8-bit and a 
16-bit slot, and it's the fastest VGA 
board you can find for an AT or 
compatible. And when you place it 
into Compagq's speedy Deskpro 
386/20, it flies. So, though Coinpaq 
says its VGA board is designed pri- 


marily for its own machines, it’s 
also your best bet for an AT or com- 
patible. } 


the VGA Extra. EGA monitors can display 
852 by 350 pixels; MultiSync-style moni- 
tors, 752 by 410 pixels; and PS/2-style 
monitors, 640 by 480, all in 16 colors. 

Although STB claims 67 percent regis- 
ter compatibility for the VGA Extra, the 
company wisely does not term it hardware 
compatible with the VGA standard. Al- 
though the VGA Extra easily displayed 
most VGA images, it proved incapable of 
drawing a border around the active image 
area. Some colors in some modes were at 
variance with those displayed by the IBM 
VGA card. In one compiled BASIC pro- 
gram, a mode switch caused the display to 
lose sync, which was immediately recov- 
ered upon the next mode change. Some- 
times mode changes resulted in some un- 
usual but fleeting displays—going from 
80-column text to CGA graphics put 40- 
column text on-screen for about the dura- 
tion of a single frame. 

Although bothersome, none of these 
minor shortcomings is enough to condemn 
the VGA Extra. In fact, as a product to 
help you make the transiton to the VGA 
standard, it’s a good choice. PC) 









Still The 
Critics’ Choice! 


“World Class Winner''— 
PC World readership 
“TurboTex—Simply the beet 
lex prep eoftwere over 
written—dim Seymour 
"Triple Crown: form 
perstion, tex plenning end 
agent written softwere’ — 
Money jegazine 
“it makes doing your texes 
almost fun" —PC Megezine 
“TurboTax tekee the prize for 
most forms"’—intoWorld 
“TurboTex fe etili the eeelest 
personel tex return on the 
market to Hise end jearn''— 
PC Megaz' 
“the only Res TurboTex can't 
aaa is ieieial the money’ — 























tae Preparers: 

Our professionel level 

TurboTax Pro Series/1040, hee 
become the best pueslling ats ae for 
in-house prepere' ro fl 

ey or write. Agk abet cap 
1120-11208 and 1065 peckegee, 












TurboTax Does States, Too! 


Why not complete the chore with @ TurboTax 
Stete return program. TurboTex Is the ONLY 
personel progrem with 26 Integreted etete 
tax packeges. Only $401! 





SPECIAL OFFER)! 
While supplies last 

Free copy of the Price 
Waterhouse Persona! 
Tex Advisor included 
with your direct order 





Oo TurboTex Stete 
BB minimot or no tax 
oO Maybe nex! yeer 










ORDER LINE 





5045 Shoreham Place, Suite 100 e 3 e Winn L. Rosch is a contributing editor of 
Soot 1-800-782-1120 Ia 
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Thee oe PC system 
you cant outgrow. 


We call it Modular Systems Architecture™: a 
building block approach that protects your PC 
investment against obsolescence. It makes up- 
grading Wyse PCs a snap—literally. Because 
we've put all computing functions, even the CPU 
and its microprocessor, on plug-in boards. So as 
your needs grow, you can easily upgrade our 8 
MHz a rooina toa 12.5 MHz high perform- 

ance 286, or even a 16 
MHz 386. When more 
powerful microprocessors 
are available, you'll even 
be able to upgrade our 


top-of-the-line 16 MHz 
WYSEpc 386. 


The WYSEpe 386: 
exceptional memory 
Speed plus processing 
speed make it one of the 


WYSE? is a registered trademark of rw mdemars Technolo lemWyse, WYSEpc 386, and 
Modular Systems Arcee Cit t sc We logy. iBMi isa trademark of 
International Business Machu 
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Introducing SystemWyse™ Wyse PCs are 
themselves building blocks in a comprehensive 
system for creating solu- 
tions. They link effortlessly 
with our terminals, moni- 
tors, and expansion boards 
in integrated solutions of 
exceptional quality and 
value, using industry 
standard software. And 
SystemWyse is backed by 
the company that sells 
more terminals than anyone but IBM. 

The big idea, above all, is to adapt more 
readily to change than any other PC system. 
Because survival belongs not merely to the 
fittest, but to those who remain fittest, longest. 


calf 1 800-GET.WYSE 
WYSE 


We make it better, or we just don’t make it. 


Its this easy to upgrade the 
CPU and boost the power of 
a System Wyse PC. 








How to pick 


MOSHE ey, 





i Good mstincts run in this family (right to left): the LOGITECH Mouse for 
Though most mice out there look pretty standard screens ($99, in bus and senal versions); the LOGITECH Senes 2 Mouse 
much alike, they're not all equal in performance. _for the IBM PS/2 ($99, plugs nght ito mouse port); and the new LOGITECH 


: : HiREZ 79), the d he 
It pays to be justa little choosy to make sure you ee Te a ek aeaa, Sohotet todd emconl 





end up with the right mouse for your needs. with virtually any software, mouse-based or not, 

Starting with software. If you want full com- effort: mouse maneuvers that used to require 
patibility with all of your software, all you have to —_ sweeps of the hand are now reduced to a flick of 
do is look for a mouse with the Logitech name. the wrist. 

There are four in all, each one designed for dif- Which makes this new mouse a hand's best 
ferent hardware needs. friend. And a more reliable, long-lasting com- 
: panion. And, like all Logitech mice, it’s fully 
THE HiREZ MOUSE compatible with all popular software, and 

If you've got your eyes on a high-resolution equipped with a Lifetime Guarantee. 
screen, the mouse to get your hand on is the new 
LOGITECH HiREZ THE SERIES 2 
Mouse. MOUSE 

With a resolution of For those who've chosen 
320 dots-per-inch (as the Personal System/2™ the 
compared with 200 dpi most logical choice is the 
or less for ordinary mice), LOGITECH Series 2 
it covers the same area The LOGITECH Mouse. It's 100% compati- 
on your high-res screen = HiREZ Mowe need ble with PS/2, and plugs 
but needs less of your chthake right into the mouse port, 
desk to do it. More than pee Ply leaving the serial port free 
50% less. Saving you mouse. to accommodate other | 





valuable desk space, and peripherals. 


e right mouse. 


BBLOGTECH [Publcher Mose | 
en Monat 





oy 
THE ALL-PURPOSE MOUSE: Wo 
SERIAL OR BUS ‘ *y @ 


Most people find our standard mouse is still 
the best choice for their systems. It’s available in meeeeroenton 


both bus and serial versions, one of which is sure 
u Logitech mouse plus Logitech SO sol ‘all 
to fit perfectly with your hardware. And with all are ee Pies Sfiotevond wee — 








your favorite software —whether mouse-based Font yor PC Wig art tte ae preva pe 
a ar dl: ident that ly Logitech hema peer VS ini Re eccaeaat 
Its hardly an accident that only c es Se ee We Bein 
offers you such a complete iceionnere the Bei cco, Ceteersentiatl LOGICADD and 
only mouse company to design and manufacture = @ingand CADD. —_mate page layout cary SEE SEN Mocemene 
our own products. We make more mice, in fact, (800-552-8885 in California). Or fill out and mail 
than anyone else. Including custom-designed the coupon below to: Logitech, Inc., 6505 Kaiser 
| models for OEMs like AT&T, DEC, and Drive, Fremont, CA 94555. In Europe, call or write: 
Hewlett-Packard. Logitech Switzerland, European Headquarters, 


The three mice pictured to the left come with all CH-1111 Romanel/Morges, Switzerland 
this expertise built rightin. Which explains (++41-21-869-9656). 
an interesting paradox: while 
you may pay less for a 
Logitech mouse, you'l 
surely get more in 
performance. 










And in comfort. With a unique lightweight ae. a ee ee =| 


A A ; Logitech, Inc., 6505 Kaiser Drive, Fremont, CA 94555, 
ergonomic design. Low-angled buttons for maxi- | Logitech Switzerland, European Headquarters, 


mum comfort and minimum fatigue. An exclusive | CH-1111 Romanel/Morges, Swiverland. 
technology that guarantees a much greater life | Yes! Please send me the name of the nearest Logitech dealer. 
span. An exceptionally smooth-moving, dirt- 





Ne 
resistant roller ball. And natural compatibility with j 
all PCs, look-a-likes, and virtually any software. | 
All of which leads to an inescapable conclu- Address 


sion: if you want to end up with the right mouse, 
start with the right mouse company. 


Logitech, We've got a mouse for whatever the 
task at hand. Sc. 


For the dealer nearest you, call 800-231-7717 Loe eee 


— System/2 is a mademark of International Business ee 
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It's not if 
you Il lose data. 


It's when. 








Head crashes. Software glitches. Operator errors. 

Theyre the grim realities of computer life in the 
805. To protect yourself from the inevitable data 
losses, get an ArchiveXL or ArchiveXLe. 

These simple, low-cost tape backup systems 
are specially designed for the IBM PC, XT, AT 
and compatibles, as well as the IBM Personal | 
System/2 product families. When data is 
lost, just insert your backup data cartridge 
in the tape drive and stream the data back 
onto your hard disk. Data salvation is just a 
few keystrokes and just minutes away. All 
this protection takes up pre- 
cious little space—even as 
little as a 3.5 inch floppy 
disk drive. And the 
ArchiveXL systems are 
complete with everything 


you need for maximum data protection—including 
Archives QiCstream™ utility software. 

A final thought, the ArchiveXL and ArchiveXLe 
are based on QIC-40, the tape interchange stan- 
dard for data compatibility. That's a big Archive extra. 

Face reality, you need tape backup. 
Find out today how little a lot 
of personal data protection 
costs. For more details call 
toll-free 1{800) 237-4929, 


Sure, | want to now more about the ArchiveXL and AvchiveXLe. 
Please send me an information kit ASAR 










NAME 


Stare ze 
PHONE ( ) 
Mail to: Archive 


1650 Sunflower Ave. 
Costa Mesa, CA 92626 


CORPORATION 


(©1987 Archive Corporation Archive « a regetered trademark of Archive Corporation ArchiveXL and ArchiveXLe are trademarks of Archive Corporation. (8M and IM Personal Systern/2 are irdernaris of international Business Machines. 
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® ALTERNATE INPUT DEVICES ® TOM STANTON 


ROM OUR MAUS 
PTO BAUMALS: 


LOGITECH 
MICROSOR T 


The new Logitech and Microsoft 
tnice have the right stuff: Logitech's 
320-dot-per-inch resolution and 
three buttons, Microsoft's superb 
ergonomics and styling. One 

of them belongs on your desk. 


*m a mouse pioneer. Back in 

1984 I purchased the M-1 op- 

tical mouse from Mouse Sys- 

tems. Friends thought | was 

crazy because there were almost 

no mouse-driven applications 

then, no Windows, no paint soft- 

ware, and precious little on the horizon, But 1 

was in love, so | made mouse menus for ev- 

ery piece of software I owned out of spite. By 

the time I'd acquired mouse number 2 (Logi- 

tech’s C-7), most all of the naysayers had 
mice on their desks. 
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While you can use most programs with- 
out a mouse, mice can make software easi- 
er to use, particularly with pop-up menus, 
which can double as cheat sheets for more- 
obscure commands. There are also whole 
classes of products that are virtually use- 
less without a mouse, like Microsoft Win- 
dows, paint programs, and desktop pub- 
lishing software, and this trend is likely to 
continue with the advent of the Presenta- 
tion Manager version of OS/2. Now about 
10 percent of MS-DOS PCs have mice at- 
tached, and the percentage will climb with 
the advent of still more graphically based 
programs. Lotus /-2-3, for instance, 
wasn’t much helped or hurt by the addition 


= Most mice have either 
two or three buttons; 

the number of buttons 
determines the number of 
possible choices that can 
be programmed. 


of a mouse; Microsoft’s Excel spreadsheet 
virtually demands a mouse. 

A few months ago, PC Magazine com- 
pared 15 mice from 11 companies as part 
of a special report on alternate input de- 
vices (‘‘Mice for Mainstream Applica- 
tions,’’ PC Magazine, August 1987). 
Mice are far and away the most popular al- 
ternate input device (alternatives include 
light pens, tablets, trackballs, touch- 
screens, and specialty keyboards). The op- 
tomechanical Logitech serial and bus 
mice, at $99 and $119, received Editor’s 
Choice honors based on their exceptional 
performance, price, and three-button lay- 


out, with the PC Mouse and PC Mouse | 


Bus Plus ($159 and $179), from Mouse 
Systems Corp., accorded honorable men- 
tion. 
Other major players include: 

@ Microsoft, which has the majority of 
the market with its Alps Electric—made se- 
tial, bus, and InPort mice, and which dic- 
tates—by its market dominance—that 








most software calls for no more than two 
buttons. 

@ IBM, with a somewhat clunkier $95 
two-button Alps-originated offering for 
the PS/2 line only. 

@ Torrington, with a pair of mechanical 
Manager Mouse models, one of them 
cordless. 

@ Also, American Computer and Periph- 
eral (American Mouse), American West 
Engineering (MultiMouse), IMS] (IMSI 
Mouse), Maynard Electronics (Maynard 
Electronics Mouse), and Summagraphics 
(SummaMouse). 


NEW STANDARDS Since then, two 
major products from Logitech and Micro- 
soft have changed the market. Logitech 
has finally brought to the general market a 
$99 Logitech C-7 mouse that resolves 320 
dots per inch, a clear improvement over 
the 200 dpi of the competition. And Mi- 
crosoft completely redesigned the look and 
feel of its mouse. The Logitech mouse is 
an addition to the 200-dpi product line; the 
new $150 Microsoft Mouse replaces the 
old Microsoft Mouse, which was priced at 
$175 and $195 in bus and serial versions. 


MOUSE BASICS Here are some basics 
that differentiate mice from cach other. 
These considerations apply to all mice, not 
just those from Logitech and Microsoft. 
Interface. A serial mouse uses one of 
the two serial ports MS-DOS provides for 
(recently upgraded to four in MS-DOS 
3.3), which may cause problems if you 
have a mouse, a modem, and a serial print- 
er, while a bus mouse takes up one half- 
slot and may cost $25 more. There is no 
appreciable difference in performance, so 
the choice depends on your system’s real 


estate. Most serial mice include a short | 
connector that lets you use both 9- and 25- | 


pin serial ports. There also are two special- 
ty connectors that use either Microsoft’s 
InPort standard that isn’t really a standard 
(hardly anybody uses it) or the similarly 
styled (but different) connector for IBM’s 
PS/2 models. 

Microsoft has mice in all four versions 


| (the serial and bus mice have adapters that 


adapt them to, respectively, the PS/2 and 
InPort connectors), while Logitech has se- 
rial and bus versions and a $99 two-button, 
200-dpi PS/2 mouse. Logitech will contin- 


ue to sell its three-button 200-dpi mice as 
well. 

Buttons. Most mice have either two or 
three buttons; the number of buttons deter- 
mines the number of possible choices that 
can be programmed. A two-button mouse 
offers three choices, which makes it easy 
to learn but may necessitate several steps 
to complete an action. The three-button 
mouse offers seven choices, which makes 
it more difficult to lear but may provide 
greater flexibility in some applications. 
Except for CAD, most software requires 
only two buttons. The Logitech, like any 
three-button mouse, can be used as a two- 
button mouse, so there’s no disadvantage 
there, except that the case is somewhat 
wider and feels less comfortable. 

Tracking system. The tracking sys- 
tem determines how accurately you can 
position the mouse cursor. Mechanical 
tracking uses a hard rubber ball or wheels 
to tum rollers that send signals to move the 
cursor. The optomechanical mouse uses 
the same tracking mechanism, but the 
rollers use optical elements to send signals. 
The optical mouse has sensors that read 
your position from a special tablet printed 
with a grid and sends grid position signals 
to move the cursor. 

Drivers. Microsoft and Logitech both 
offer two kinds of mouse drivers. (The 
Logitech drivers emulate Microsoft if 
needed.) You can either load a device driv- 
er (place the statement DEVICE= 
MOUSE. SYS in your CONFIG.SYS file) 
or call MOUSE.COM as needed by typing 
MOUSE <Enter>. The ability to unload 
mouse software and supporting programs 
from memory is also useful. Microsoft 
Windows has mouse support integral to 
Windows. If you change mice, you have to 
reinstall Windows. 

Software bundles. Most mice come 
with some substantial application soft- 
ware. Microsoft’s basic package includes 


| PC Paintbrush and Mouse Menus. For an 


extra cost, Microsoft includes Evolution 
Computing’s EasyCAD, a lower-end 
CAD program; or Microsoft Windows, 
Version 2.0, and PC Paintbrush for Win- 
dows. Logitech includes a mouse-based 
text editor, a pop-up menuing system, and 
a menu shell for /-2-3. Logitech also has 
several extra-cost software bundles aimed 
at low-end desktop publishing, paint art- 
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Introducing Bit Pad’ Plus. 
Full-Size Tablet Performance... 


; 
> - oA 
i 
ow 


Our new Bit Pad Plus tablet is the perfect 
combination of price and performance. The 
full-size 12” x 12" work area can turn your 
1BM-PC or compatible into a highly versatile 
graphics workstation. 
The low price makes it an ideal upgrade for 
mouse users. Trace and draw more naturally with 
higher resolution and accuracy. Perform menu 
selection and steering functions with greater 
speed. And because it's Bit Pad, you get the widest 
selection of software compatibility. 
Why settle for less from a smaller tablet or mouse. 
Move up to Bit Pad Plus today. 


e 
® 
CORPORATION 


Draw on our experience® 
© 1987 Summagraphics Corporaton. Ail rights reserved. 
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| Send me 
| information on 
| Bit Pad Plus and the name 
| of my nearest dealer. 
Type of industry: 
| Type of application: LT " 
Name: Titles 
| Company: ———__________ \ 
ES SS | 
(i) i ‘ 
I Mail to: Summagraphics Corporation \ 
| 777 State St. Ext. \ 
| Fairfield, CT 06430 \ 
L LC) 203-384-1344 PC288 \ 
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’,) Logitech and Microsoft Mice: 


hit 
Summary of Features 
{Products listed in ascending pnce order) 


Microsoft 
Serial Mouse 
$150 


Microsoft 
Bus Mouse 
$150 





Logitech Logitech 
Serial Mouse Bus Mouse 
$99 $119 


Position sensor Optomechanical 


Has Interface e 
for PS/2 


No, of buttons 3 
Power supply Internal 
Cordtength (inches) 72 
Menu generator e 


Mouse emuiation Microsoft, 
Mouse Systems, 
Summagraphics, 
Torrington 


APPLICATIONS 
SUPPORTED 








Operating 
Environmente 
Microsoft 
Windows 


Spreadsheets 


mice for the IBM PC. Logitech emulates 
most popular mice and can be used with a 
variety of drivers, so it wins the Most Ver- 
satile Mouse award. 


TWOAPPROACHES The Logitech and 
Microsoft mice represent contrasting ap- 
proaches to mouse technology. Logitech 
places far more emphasis on resolution and 
maximum price/performance ratios than 
onergonomics. Microsoft is banking on its 
reputation and on thousands of hours of re- 
search in developing a new look and feel 
for a personal peripheral. 

Microsoft believes with near-religious 
fervor that two buttons are just the right 
amount for the broadest range of users, and 
that three buttons makes a mouse too wide 


= Microsoft believes 
with near-religious 
fervor that two buttons 
are just the right 


1-2-3 
amount for the broadest 


Word Processors 
Microsoft Word 


range of users. 


to be comfortable. 

In selecting a mouse you must weigh 
these philosophies and decide where you 
place the emphasis. You'll probably con- 
clude that two buttons are enough, unless 
you have a specific application that bene- 
fits from more buttons or more resolution, 
such as CAD, or if you want to write your 
own mouse menus (in reality, few users 
will). 

To see how the new mice stack up 
against the field, PC Labs put the new Mi- 
crosoft and Logitech mice through a maze 
of tests, using a range of popular applica- 
tions and CGA and EGA monitors—plus a 
19-inch high-resolution paper-white moni- 
ists, or CAD. Logitech even went so far as Compatibility. Mice may have their | torthat you'd likely use for serious work in 
to throw together a $999 mouse/EGA } own emulations, but they all also emulate | CAD or desktop publishing. While they 
carW/EGA monitor deal—a nice idea ex- | the Microsoft Mouse because they know | weren't rereviewed for publication, exist- 
cept that you can put together a NEC | who’s King Ra—, er, Mouse, and many | ing Mouse Systems and Logitech mice and 
MultiSync and just about any decent EGA | also include a Mouse Systems emulation | the erstwhile Microsoft mice were tested 
card yourself for $800. in deference to the first company to sell | again for comparison. 
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Why you should 


buy the mouse with 
no moving parts. 


Several reasons. No moving parts. No problems. 

The PC Mouse has no moving parts. It is an opti- 
cal mouse. It’s faster. More accurate. And so reliable, 
it has a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft? have a rolling ball, bearings 
and shafts and lots of other moving parts. Which make 
a mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and 
superior software compatibility. PC Mouse works with 
any software package written for use with a mouse 
and quite a few that aren't. Designer Pop-up” menus 
come FREE with every PC Mouse. Designer Pop-up 
menus include over 20 pre-configured menus for the 
most popular software programs, like Lotus 1-2-3. 
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© 1987 MSC Tech: 


Personal System/2 is a trademark of international Bustness Machines Corp. Microsoft 


You also get an easy to use application so you can 
create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in 
three models: PC Mouse (serial), PC Mouse Bus Plus 
(it comes with a serial Bus card) and 
our NEW PC Mouse for the IBM 
Personal System/2° 

PC Mouse. With no moving parts 
and no problems, there’s no question 
about which mouse is better. 


PC MOUSE 


MOUSE SYSTEMS 






ies, Inc, 2600 San Tomas Expressway, Santa Clara, CA 95051 (403) 988-0211 


18 a registered trademark of Microsoft Corp 


Mouse Systems ts a registered trademark and Designer Pop-up is a trademark of MSC Technotugtes, ine 


Photographs: Thom O'Connor 


LOGITECH INC, 
Logitech Bus Mouse and 


Logitech Serial Mouse 
The new Logitech mice now offer 320- 
dot-per-inch resolution in two versions, 
bus and serial. The half-slot bus interface 
of the Logitech Bus Mouse can be config- 
ured for interrupts 2 through 5 to avoid 
conflicts with other peripherals. The Logi- 
tech Serial Mouse comes standard with a 
9-pin connector for the PS/2, plus a 25-pin 
adapter for PCs—a rather bulky extension 
that needs 3 inches clearance between PC 
and wall. Both mice have 6 feet of cord re- 
inforced at both ends. Hardware installa- 
tion takes just a few minutes and is well 
documented. The mouse is also sold by 
Moniterm as an adjunct to its high-resolu- 
tion | ,024 by 768 monitors. 

Logitech has had this mouse for some 
time, but it remained in OEM channels, in 
part because earlier PC display hardware 
couldn't show the difference in resolution 
(a 320-dpi mouse is overkill on a CGA 
monitor) and in part because Logitech 


we 
ted FACT FILE 


Logitech Bus Mouse 

Logitech Serial Mouse 

Logitech Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 

(415) 795-8500 

t.ist Price: $99 for serial mouse: $119 for se- 
Tial or bus mouse and Plus Package. includ- 
Ing menu-generation software; $149, includ- 
ing Logipaint (Z-Sott's PC Paintbrush); 
$179, including PFS:First Publisher: $189, 
including Generic CADD, Version 3.0, and 
DotPlot. 

Requires: 256K RAM. 25-pin serial port 
(PC) or 9-pin serial port (PS/2), DOS 2.0 or 
later. Bus version: half-length slot. 

In Short: A high-resolution, 320-dot-per- 
inch, three-button optomechanical mouse 
with a complete software package that takes 
full advantage of new display technology. An | 
excellent chore for CAD or other graphics 
software, especially if you have a high-reso- 
lubon monitor or a program that uses all three 
buttons. An extension of Logitech's 200-ipi 
mous¢ line in the same squansh shell, which 
also includes a $99 1wo-button PS/2 version. 
CIRCLE 630 ON READER SERVICE CARD. 








Available in either bus ar serial versians, the new Logitech Mouse offers plenty af bang far the 
buck. For $119, you get 320-dot-per-inch resalution and plenty of saftware ta help you generate 
menus and take advantage of new display technolagies. 


wasn’t sure if the market wanted higher 
resolution. With the advent of VGA and 
higher-resolution displays, all that 
changed, and Logitech has released this 
mouse specifically to address the needs of 
CAD, paint artists, and desktop publish- 
ing. The time spent in OEM channels paid 
off in improved manufacture and testing, 
so Logitech’s new mouse still costs less 
than its competition while delivering high- 
resolution tracking. Volume also helps: 
while Microsoft has the lion’s share of the 
MS-DOS~based mouse market, Logitech 
says it’s the number | mouse maker, with 
OEM deals with big names such as Digital 
and more than 750,000 mice produced. 
(Microsoft, in comparison, contracts with 
Alps to build the mice.) 

Software installation is a matter of 
choice. The Logitech mice emulate the 
Microsoft Mouse, Mouse System’s PC 
Mouse, Torrington’s Manager Mouse, 
and Summagraphics’ SummaMouse, so in 
many cases you simply plug in and use the 
existing drivers, which is important if you 
have a lot of software configured for a spe- 
cific mouse. Logitech provides an impres- 
sive array of standard software of its own, 
including mouse drivers that can be con- 


figured for Mouse Systems or Logitech 
mice, and a memory-resident program 
called Click that maps mouse settings to 
applications. One neat Click trick is to map 
the middle button to a combined left-right- 
button click for existing two-button appli- 
cations. You can edit Click to add applica- 
tions or adjust settings. 


MENU SOFTWARE Logitech's menu- 
generation software remains one of its big- 
gest values, The software includes compil- 
ers, menu sources, and compiled menus. It 
takes full advantage of the three-button de- 
sign with chording, which lets you define 
up to seven combinations of buttons. You 
can use the buttons to generate commands 
directly, call pop-up menus, or combine 
both techniques as needed. Logitech pro- 
vides Point, an editor with a mouse-based 
interface, to showcase the various mouse 
functions. There are also some standard 
menus—notably a shell for Lotus 
1-2-3—but if you don’t like the standards, 
you can always write your own. My only 
complaint is that the documentation for the 
menus is indexed along with the Point edi- 
tor, So it was sometimes difficult for me to 
look up specific features since I got cross- 
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Now Only $249 


Suggested Retail 
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CNN OR 
\ > te oa ees 
This year millions of PC users will most popular desktop publishing pro- 
cut and paste their way into desktop pub- grams, We've made shortcuts for PageMaker, 


lishing. And the smart ones will control —_and Ventura Publisher, in addition to — 


<q 

itall with the Key Tronic Harvard Professional Publisher. Imagine 3 gee 

Touch Pad keyboard and ra: thatnow you can wrap typearound.avisual ON€ &4SY Way 10 use SS 7 ~aL 
5 





The versatility of a mouse with 
no mousing around. 





Ba a ee ae them. Put your fingeron  *) 
Touch Pad templates. like weve done in this ad with just ‘ 

The Touch Pad > one touch. the Touch te and youl wa 
gives you the conver iim ae] All without any mousing be Wi a ae ; 
ience of function keys “cyte yim around. TM Aor nee 2 an a 
and the versatility ofa Desktop preblishing finally You can also have tem- At : aShINgtan s 


mouse without ever fits your desktop. plates that speed up frequently used (509) 927-5515. = 
leaving the keyboard. ———————————_ functions for such programs as key t ro n IC 
You can design layouts. Create and insert | WordStar and Lotus 1-2-3. Or easily The Restonsive Toul Geren 
graphics. Reposition and resize text. And create your own. =a) BCSPOnS P pay 
everything else you would do with a Thereare € eS 


mouse. a lot of desktop “a a = 


You'll also save dozens of steps publishing programs 
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The Key'Itonic Touch Pad Keyboar 


CIRCLE 244 ON READER SERVICE CARD IBM PS/2 Compatibility Kits Available. 
‘ 


IMS-286 


Introducing...the IMS-286/12 12 MEGAHERTZ 
Megahertz system; faster 

computing speed ata very 

intelligent price. i 099 


a 


al 
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Base System 


© ]nte] 80286 processor running at 12MHz, 
zero wait state, switch selectable 
to6MHz 

© Phoenix BIOS 

* IMBRAM 

© 1.2MB diskette drive 


12MHz, 
MonoGraphic System. $1 199 


© High resolution monochrome graphics adapter card 
® 12” high-resolution flat screen display 

© Intel 80286 running at 12MHz 

© 6to 12ZMHzswitchable clock speed 

© Phoenix BIOS 

* IMBRAM 

© 1.2MBdiskette drive 

© Dual diskette drive /fixed disk controller 

© Enhanced, 101-key keyboard 

© Clock-calendar with battery backup 
© 200-watt power supply 


12MHz, 40MB 
MonoGraphic System. $1699 


© 12MHz monographicsystem featured above, plus: 
© 40MB fast access (30 ms) Seagate hard disk 
© Partitioning software 


12MHz, 70MB 
MonoGraphic System. $2049 


© 12MHz monographic system featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
® Partitioning software 





Memory and 
Math Coprocessors 
256K Chips (120ns), nine chips per set...$35 
Inte] 80287-8 math coprocessor...§269 


— 80287-10 math coprocessor...$399 
5S, 


» we 
SS 
~~ 
oe 
Also avaitable...the IMS-286/10: 
base system $899 


INTELLIGENT BUYERS shop for superior products and superior value. All of our 
products come with a one-year warranty, one year of technical phone support, and a 30-day 
money-back guarantee. We do not charge you for UPS ground shipping within the continental 
United States, or for buying with your credit card. Intelligent Micro Systems is The Intelligent 


Choice 


Texas residents please add 8% sales tax. 


© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 
© Clock-calendar with battery backup 
© 200-watt power supply 
© Illustrated installation and 
operations manual 


12MHz, 


EGA Color System. $1549 


© Enhanced graphics adapter video card 
© 14” high-resolution EGA color monitor 
© Intel £0286 running at 1ZMHz 

* 6to 1L2MHz switchable clock speed 

© Phoenix BIOS 

° IMBRAM 

© 1.2MB diskette drive 

© Dual diskette drive/fixed disk controller 
© Enhanced, 101-key keyboard 

© Clock-calendar with battery backup 

© 200-watt power supply 


12MHz, 40MB 


EGA Color System. 92049 


© EGAcolor system featured above, plus: 
© 40MB fast access (30 ms) Seagate hard disk 
© Partitioning software 


12MHz, 70MB 


EGA Color System. $2399 


© EGAcolor system featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
Partitioning software 


Diskette Drive 
360KB or 1.2MB diskette drive to enhance 
your IMS-286 
360KB...$99 1.2MB...$109 


AT I/OBoard 


Communications support: one serial and one 
parallel port... $59 


AT Multifunction Card 
OK expandable to 1.5MB, serial port, parallel 
port, game port...5139 


1200 Baud 
External Modem 
Autoanswer, auto dial, auto voice/data 
switching...$119 
Modem cable...$7.95 


IMS-88 


10 MEGAHERTZ 


$449 


Base System 


® Intel 8088-1 processor running atl1OMHz, ¢ Diskette drive controller 


switchable to4,77MHz 
* 640KB RAM 
© 360KB diskette drive 


10MHz, 
MonoGraphic System. $579 


* High resolution monochrome graphics adapter card 
¢ 12” high-resolution flat screen display 

¢ Intel 8088-1 processor running at LOMHz 

© 4.77 to 1OMHz switchable clock speed 

* 640KB RAM 

© 360KB diskette drive 

* Diskette drive controller 

¢ AT-style keyboard 

© 150-watt power supply 


“tay yy 


stem. SBA9 


© 10MHz monographic system featured above, plus: 
* Reliable 20MB MiniScribe hard disk system 
with Western Digital 


a so 


 MHe, 40MB 
MinoGraphic System. $979 


© L0OMHz monographic system featured above, plus: 
* Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 


¢ AT-style keyboard 
© 150-watt power supply 
© [ustrated installation and ope’ 


10MHz, 

EGA Color System. $9 19 

¢ Enhanced graphics adapter video card 
© 14” high-resolution EGA color monitor 
¢ Intel 8088-1 processor running at 1OMHz 
© 4.77 to 1OMHz switchable clock speed 
* 640KBRAM 

© 360KB diskette drive 

* Diskette drive controller 

¢ AT-style keyboard 

© 150-watt power supply 


_—- Vel ~ de A 
ota © oker’ t- S : Vv 
* EGAcolorsystem featured above, plus: 
© Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


OMHz, 40M 
TL,A Color System. $1319 
¢ EGA color system featured above, plus: 
* Reliable 40MB MiniScribe hard disk system 
with Western Digital controller 





Diskette Drive 1200 Baud 
360KB diskette drive to enhance your Internal Modem 
IMS-88,..$99 1200 baud internal modem for 
communications support.. $89 
PCI/OBoard aCe 


Clock/Calendar, serial port, parallel 
port, game port... 


PC Multifunction Card 
384KB RAM, serial port, parallel port, game 
port andclock/calendar with battery 
back-up...$125 


576KB Expansion Board 
Expandable to 192KB, 384, or 576KB with 
64KB or 256KB chips, Comes withOKB...$39 


To Order Call Toll Free: 
800-247-3084 


In Texas Call: 
800-777-7757 
For Technical Support 
512-250-8794 





IMS 


cole 
___Inteigent Mero Systems 


~~ 


1633 Babcock, Suite 424 San Antonio, Tx. 78229 









































ike so many developments now 
common on PCs, the mouse had its 
origins in the innovative work done 2 de- 
cades ago at Xerox PARC (Palo Alto Re- 
search Center). The PARC mouse had 
two rollers for horizontal and vertical 
motion and a single button. The decided- 
ly boxy shape nonetheless was favored 
by many developers at PARC and has 
persisted throughout various mouse in- 
carnations. New mice have broken out of 
the box, led by the Microsoft mouse. 
Microsoft mice have always had an 
ergonomic design. The broad teardrop 
shape with two buttons distinguished the 
Microsoft mice through various up- 
grades. The original green-button model 
had a steel ball that spawned an industry 
in foam mouse pads. The next iteration 
had larger buttons, a larger body, and a 
tubber-coated ball, but only 100-dot-per- 
inch resolution. The latest *‘old’’ mouse, 
the one available through mid-1987, in- 
creased resolution to 200 dpi, but the 
shape remained essentially the same. 
Typical complaints included a soft feel to 
the buttons and a too-narrow front. 
When Microsoft decided the mouse 


sponsible for designing Wyse terminals 
and Tandon computers. Mike Nuttal, 
one of the founders, was intrigued by Mi- 
crosoft’s project. Matrix’s charge was to 
reshape the exterior without altering the 
internal mechanism. 

Matrix Design did change one inter- 
nal element: the position of the mouse 


referenced to Point half the time. Separate 
manuals with a separate index would be a 
real plus. 

I used the Sigma Designs LaserView 
Plus, a 19-inch paper-white display with 
1,664- by 1,200-dpi resolution, with PC 
Paintbrush and Microsoft Windows run- 
ning PageMaker, to compare the 320-dpi 


needed a redesign, it turned to Matrix | 
Design of San Francisco, a company re- | 


THE SHAPE OF THINGS TO COME 


Microsoft’ s swoopy new mouse bears little physical resemblance to the first mice 
developed at Xerox PARC just 2 decades ago, but the heritage is undeniable. 








ball. ‘‘Almost the first thing we tried was 
to move the ball forward,’’ Nuttal says. 
‘In the older design the ball sits under 
the palm, and there’s a tendency to put 
your weight on your palm and the ball. 
By moving it forward, you can achieve 
greater accuracy, even though the me- 
chanical resolution is the same.’’ The 
trick is fairly simple: if you think of the 
mouse ball as moving in an arc with your 
wrist at the center, moving the ball far- 
ther from your wrist increases the radius 
of the arc, so the ball travels farther with 
less motion. 

“*We knew the buttons had to be big- 
ger,”’ Nuttal says. ‘‘We tried several but- 
ton sizes, and in the process of designing 
we ended up incorporating the buttons 
into the body of the mouse.”’ Another 
change was in relative button size. ‘““We 
felt the left button should be larger, and 
when we tested it, the results were better 
than we had expected, particularly with 
left-handed users. By making the left 
button larger, finger position is no longer 
a factor, so the the index finger can curve 
from lower left to upper right (vice versa 
for lefties), as it does naturally.’’ Rubber 
dome switches were replaced with mi- 
croswitches that had a short travel and 
better tactile feedback. 

Matrix built more than 100 conceptu- 
al prototypes using surfboard foam. 
Fourteen working prototypes were tested 
over a 9-month period by ex-PARC staff- 
er Bill VerPlank and Kate Oliver, asso- 
ciates of IDTwo, another San Francisco 
industrial design firm. 


Logitech bus and serial versions against 
the 200-dpi bus and serial versions from 
Microsoft, and against Mouse Systems’ 
optical PC Mouse. I also tried aCGA com- 
parison for a few minutes, but don’t waste 
your time; at that resolution one mouse 
looks like another. 

The LaserView screen really shows a 


Matrix’s Nuttal says the design of the 
new mouse was shaped in part by prod- 
ucts outside the computer industry. Nut- 
tal eschewed textured surfaces for high- 
gloss white plastic on the body because 
it’s easier to clean and doesn’t show fin- 
gerprints. And the rounded heel that fits 
so well into the palm of your hand (it 
feels like an electric razor), the large but- 
tons, the smooth edges—all of this has 
roots in that most universal of electri- 
cal/electronic products, the telephone. 
Turns out that Nuttal and Matrix Design 
worked on telephones before mice. 


LOGITECH RESPONDS Logitech, 
which has been criticized for the boxy de- 
sign of its mouse, hasn’t ignored ergo- 
nomics—especially if you know how to 
correctly hold the mouse, Logitech says. 
Logitech’s first mouse was an intema- 
tional effort. Professor Niklaus Wirth of 
the University of Lausanne, Switzerland, 
spent a year on sabbatical at Xerox 
PARC in 1970 and retumed to Europe to 
test mouse designs, working closely with 
Inria, a French design center for office 
automation products. The final design 
was a round, 400-dpi mouse with front- 
mounted buttons. Much argument en- 
sued over the position of the buttons, and 
the front position won out over the top. 
However, Logitech soon found that 
the buttons on the front made the mouse 
jump backward slightly when clicked. 
The design was abandoned in favor of a 
wedge shape, followed by the rectangu- 
lar shape used today, with the buttons on 


marked difference in resolution between 
mice. The Logitech tracks well and has a 
solid feel that makes it seem less jumpy 
than Microsoft’s mouse. Logitech also in- 
corporated a suggestion made by PC Mag- 
azine columnist John C. Dvorak and oth- 
ers for using ballistic mouse motion: a 
quick movement with the mouse covers a 
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top. Pierluigi Zappacosta, president of 
Logitech, believes technology and indus- 
try experience is worth more than a new 
design. ‘‘We are in the mouse business, 
nothing else,"’ says Zappacosta. “‘If we 
had received lots of requests for a new 
design, you would’ ve seen it. But if con- 
sumers like the new [Microsoft] shape, 
we'll respond.”” 

Zappacosta says the Logitech mouse 
has the ergonomic features users want: 
large switches, positive feedback, and if 
you hold it correctly, a comfortable 
body. Instead of holding the mouse in 
your palm, place your wrist on the desk, 
rest the pad of the knuckles on the back 
edge, and let your fingers come to rest on 
the buttons. Zappacosta adds that if you 
place your wrist on a desk and relax your 
hands, they will assume the correct posi- 
tion for his company’s mouse. Because it 
has three buttons, the shell has to be a bit 
wider than that of a two-button mouse. 

Traditionally, Logitech has contribut- 
ed more to internal mouse technology 
than to ergonomic design. Its strong 
points remain high-tolerance manufac- 
ture at a reasonable cost. Its clients in- 
clude Apple, which wants Logitech to 
manufacture the Macintosh mouse, and 
Hewlett-Packard and DEC, which blend 
Logitech’s optomechanical mechanisms 
with their own exteriors. DEC’s mouse 
recalls the round shape found in Logi- 
tech’s first mouse, but the buttons wrap 
from top to bottom, so you can click ei- 
ther from the top or the side. 

—Tom Stanton 







































bigger chunk of the screen, while slower 
motions cover less distance on-screen. 
This made moving around the 19-inch 
screen easy. The Logitech required only a 
5- by 3-inch area to cover a 15- by 12-inch 
screen, while the Microsoft Mouse used 
up almost 7 by 4 inches for the same area. 
At first glance the PC Mouse and Mi- 








crosoft Mouse seemed to perform just as 
well as the Logitech. It was only after I’d 
Spent a few hours with each mouse that I 
detected Logitech’s improved resolution, 
especially using PC Paintbrush. If you use 
a mouse for graphics all day long you 
probably will notice the difference, partic- 
ularly if you’ve gone beyond CGA to EGA 
or VGA. While testing PageMaker, I no- 
ticed almost no difference in positioning 
accuracy or tracking. 

The Logitech remains the biggest bang 
for the buck among mice. Both the 200- 
and 320-dpi versions cost the same, so 
there is no reason to deny yourself the im- 
proved accuracy of the 320-dpi mouse if 
you have an EGA or better monitor. The 
Logitech’s broad emulation capability 
makes it the perfect replacement mouse, 
and the menu software is perfect for the do- 
it-yourself folks who design custom menus 
or keyboard macros. For overall perfor- 
mance, you cannot do better than the Logi- 
tech. If ergonomics are your first and only 
concern (see sidebar ‘*‘The Shape of 
Things to Come’’), you may find fault 
with this mouse, but for someone looking 
for an all-purpose mouse, there’s no need 
to look further. 





MICROSOFT CORP. 
Microsoft Bus Mouse 
and Microsoft 


Serial Mouse 
The first word out of your mouth when you 
see Microsoft Corp.’s new mouse is ergo- 
nomic, but like most buzzwords it hardly 
does justice to the way this mouse looks 
and feels. Microsoft has done a superb job 
in designing its new mouse, and the atten- 
tion to detail is not limited to the seamless 
white body. 

Microsoft offers bus and serial versions 
of its mouse. The Microsoft Mouse uses a 
half-card with Microsoft’s InPort chip, 
and the card can be configured as the pri- 
mary or secondary InPort. Additional 
jumpers select interrupts 2 through 5, and 
XT users will find a special jumper for slot 
8 that has caused troubles for some peri- 
pherals. The Microsoft Serial Mouse in- 
cludes an interface module and adapters 
for 9- and 25-pin serial ports and for the 

















































FACT FILE 


Microsofl Bus Mouse 

Microsoft Serial Mouse 

Microsoft Comp. 

16011 NE 36th Way 

Box 97017 

Redmond, WA 98073-9717 

(800) 426-9400 

(206) 882-8088 

List Price: $150, including PC Paimtbrush 
and Mouse Menus; $175, including Easy- 
CAD; $200, including drivers, Microsoft 
Windows, Version 2.0, and PC Paintbrush 
for Windows. 

Requires: 12K RAM; 25-pin senal port 
{PC), 9-pin serial port, or IBM pointing de- 
vice port (PS/2);, DOS 2.0 or later. Bus ver- 
sion half-length slot. 

In Short: A dramatic new shape with rede- 
signed buttons and a relocated tracking ball 
that will be popular among a broad category 
of mouse users, particularly those using Mi- 
crosoft Windows and related soltware. 
Tracks at 200 dots per inch Senal version in- 
cludes connector for IBM PS/2s; bus version 
includes connector for Microsoft InPort, The 
best fcel of any mouse and the best moncy’s- 
no-object two-bution mouse. 

CIRCLE 629 ON READER SERVICE CARD 





new PS/2 pointing device port with the 
small subminiature connector. The mouse 
has a generous 8-foot cord for the growing 
number of users who stand their machines 
on edge next to their desks. 

The software package has changed too. 
Programs are available on both 5%- and 
3%-inch floppy disks, but Brightbill-Rob- 
erts’ Show Partner, a presentation graph- 
ics/slide show package, is no longer in- 
cluded. Microsoft believed the latest 
incamation, the powerful Show Partner 
F/X, was a bit far afield from the needs of 
most users. 

Mouse drivers and tutorials are stan- 
dard, but Microsoft now has three software 
bundles available. The one I tested includ- 
ed PC Paintbrush and six Mouse Menus 
for popular applications ($150). The CAD 
package includes EasyCAD ($175). The 
Windows package has Microsoft Win- 
dows, Version 2.0, and Z-Soft’s PC Paint- 
brush for Windows ($200). Microsoft is 
continuing to look at other software bun- 
dles. 

One major drawback with the previous 
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66 For sheer 
| power, ease of 
_ use, speed, and 
flexibility, you 
, would be hard- 
= pressed to find a 
more capable 
product, especially if you need ad- 
vanced features. It works just as 
well with a half-dozen spreadsheets 
simultaneously as it does with one. 99 
—InfoWorld 







Wether you’re just getting started as a lone computer user, or you’re the Manager of Informa- 


tion Systems supporting thousands of PC users, discover easy-to-use applications your office 
won't outgrow. Single user and Multi-user software for DOS, LANs, UNIX or XENIX systems: 
Word Processing, Spreadsheet & Graphics, Database Management and Communications. For 
additional information, including a Free Smart Demo, simply return the reply card or call toll- 


free (800) 331-1763. (In Kansas or Alaska call (913) 492-3800, in Canada call (800) 233-6905. 


© 1987, Innovative Software, Inc. Smart Ware, Xenix and Unix are registered marks of Innovative Sofware, Microsoft and ATAT respectively. 


difference is ObVIOUS. 


- \ 66Integrated systems have 
come a long way, and Smart 
® jhas...the widest array of 
MAGAZINE powerful features...strong 
EDITOR’S points include intelligent 

CHOICE data sharing and good file 
security, intuitive ease of use, 
a powerful programming language, 
and consistently good performance... 
Smart can fill the bill for a total, 
integrated software system.99 
—PC Magazine 
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Smartware 


When you want to do more than 
one thing with a computer. 











The Old Microsoft Mouse The New Microsoft Mouse 


mechanical mouse uses a roller ith a roller ball, encoders, contact 

ball. As you move the mouse, the ball bars, and pressure rollers, the new 
tums pressure rollers, placed perpen- Microsott Mouse is based on the same 
dicular to each other. The rollers attach technology as the old Microsoft Mouse. 
to rods that connect to disks (called However, the roller ball has been moved 
encoders) with contact points on from the back ot the device to the 

their rims. When these disks front, and the encoders have 

been enclosed to 
prevent dirt from 
building 


; — 
Coftact bar {J : Contact bar 
, 





ili 
V 
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Switch location Switch location 


Oa tak psa el al! i We Aptrae rather than in front ot it. Instead of two buttons of equal width, the 
soft Mouse (left) has two slender, raised buttons, which ofter new mouse’s left button is slightly wider than the right, and they 
three choices that can be programmed. The new Microsoft are separated by a thin ridge rather than by the surface of the 
Mouse also has two buttons, but they sit over the roller ball device. 
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The new two-bution Microsoft Mouse departs from traditional mouse design ond has on excellent 
ergonomic feel. For o total price of $200, Microsoft will bundle the mouse with drivers, Microsoft 
Windows, Version 2.0, ond PC Paintbrush for Windows. 


Microsoft Mouse was its lack of menu- 
generating software, and Microsoft re- 
mains unmoved: you still must pay an ad- 
ditional $25 for the Programmer’s 
Reference Guide and menu software. Mi- 
crosoft believes that its menu software 
might be compromised by trying to make it 
user-friendly, so the company left all the 
power in the language with the understand- 
ing that do-it-yourselfers must know how 
to do it. This fits in with Microsoft's two- 
buttons-is-plenty philosophy. Seems rea- 
sonable, but | would still like to see a 
menu-generating subset made available 
for those of us whose ability to program is 
commensurate with our ability to find ex- 
tra desk space. 

The on-line tutorials are markedly bet- 
ter. The older version was little more than 
a slide show the user sat through. The new 
tutorials are controlled by the mouse, so 
you participate instead of passively read- 
ing, and you gradually learn to use the 
mouse and then the menus. I was im- 
pressed by the quality of the tutorials and 
recommend them to new users, particular- 
ly since the documentation doesn't tell you 
much about the menus. 


THE AERO LOOK = The new shape of 
Microsoft’s third-generation mouse is a 
radical departure from what most people 
thought was a well-designed mouse. Mi- 
crosoft’s first mouse, introduced in 1984, 
was white with two thin green buttons, and 
it had the broad teardrop that would be re- 
fined in successive versions. | spent sever- 
al days using the second-generation mouse 
(the one available until recently) before 1 
tried using the new one. The older Micro- 
soft Mouse is pretty easy to use. It’s ta- 
pered from front to back, with a high heel, 
so the hand has a tendency at first to rest on 
top of the mouse rather than around it. The 
buttons require more effort than necessary 
to click, and since the front is tapered, 
there isn’t enough room for both fingers if 
you have larger-than-average hands. 
Moving from the old Microsoft Mouse 
to the new one was startling. The old de- 
sign was fairly comfortable; the new one is 
a sheer pleasure to hold. Microsoft did its 
homework and the result is a two-button 
mouse that virtually eliminates hand fa- 
tigue. It’s wider at the front, with a round- 
ed heel that fits the palm of your hand per- 
fectly. Although it has the same basic 








footprint as the older mouse, there is a 
much larger flat surface and gentler curves 
so that you don’t so much clutch the mouse 
as guide it. The new mouse is noticeably 
lighter than its predecessor and much easi- 
er to position. 

Instead of two slender buttons, the new 
mouse plays off its smooth lines and incor- 
porates the buttons into the surface. The 
first inch along the front is all button, so 
you don’t have to leave your fingers in any 
particular position. The left-button surface 
is a bit larger than the right button, which 
should compensate for a wide range of 
hand sizes, and there’s a small ridge be- 
tween the button surfaces so you can dis- 
tinguish right from left. The buttons pro- 
vide solid response for each click, yet they 
require almost no effort to press. The 
mouse is so well designed that I had to 
leam to stop arching my fingers and relax 
with the new shape. After a few days I 
found the Microsoft Mouse so easy to han- 
dle that switching back to the Logitech 
Mouse only served to point up its ergo- 
nomic faults. 

Although the mechanical tracking is 
virtually the same as with the older Micro- 
soft Mouse, applications seemed to posi- 
tion the cursor better than before, and bet- 
ter than the PC Mouse optical mouse used 
as a reference did. 1 tested PC Paintbrush, 
Aldus’s PageMaker, and Windows on the 
Sigma Designs LaserView Plus and on a 
standard CGA. The LaserView Plus really 
shows off the positioning accuracy, and 
the Microsoft Mouse was equal to this 
screen. In CGA mode there was no notice- 
able difference between the old and new 
Microsoft Mouse, though I much pre- 
ferred the new one for /-2-3 and WordStar 
and anything else | could test. 

One problem with positioning occurred 
early in the tests: Microsoft moved the 
tracking ball forward as part of the new de- 
sign (see sidebar ‘The Shape of Things to 
Come”’), which, when you first use it, 
tends to make the mouse appear jumpy, 
particularly if you're used to leaning your 
palm hard on the back edge, as | had done 
with the older mouse. The cure for this mi- 
nor difficulty is to shift the weight of your 
hand forward slightly to keep the nose 
down, but like the curling fingers it’s a 
learned behavior. 

While competitors offer more buttons 
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Byline lets you design - 
page layouts right on your PC “ 
keyboard as easily as you 
now do spreadsheets. It 
imports data directly 
from popular business 
software. ings 2 
daBAS ultiMates’ Lotu 
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hs WordPerfect, 
Lela 3 Paintbrush“and 
other graphics products. 
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You’1] master it ui yi 
Since there’s no new Beenie.’ 
environment to learn. As a PC 
user, you’re already accustomed 
to the way Byline works. And 
it’s as flexible as,it’s easy 
It works on the I PC, XT or 
AT; with dot matrix or laser | 
Printers. But with all its | 


power, it only r i 
memory. ea es 
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powerful text editor. 


So stop messing around. 
Find out how fast Byline can 
clean up your very next 
business report. ply 
call Ashton-Tate-at 
(800 )437-4329,Ext.0264. 
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le 
CHOICE 


Take Your Pick 


Choose the Logitech Mouse for su- 
perior price/performance, the Mi- 
crosoft Mouse for the silkiest feel. A 
niouse is a personal peripheral, so 
you should try both. Picking both 
the Logitech and the Microsoft is 








more than hedging our bets. Both 
mice have their places. Taking into 
consideration all the inice tested in 
our August 1987 issue. the Logi- 
tech, at a $99-t0-$119 list price, re- 
mains the price/performance win- 
ner. Technical users, especially if 
they're usitig ultrahigh-resolution 
big-screen monitors for desktop 
publishing or CAD, will appreciate 
the Logitech’ s increased resolution, 
nienu-generatiou software, and 
third bution—for the few programs 
that take advantage of three buttons. 
The 200-dot-per-inch mouse is fine 
for EGAIVGA mouitors; the new 

20-dpi version is a treat on the big 
screen, and there's no disadvantage 
on tnore-standard nionitors. 

The Microsoft mice look and feel 
great, and for inost users, two but- 
tons and 200 dpi is no compromise 
at all. Microsoft also got religion in 
the inarketiug departinent: it cut the 
list price of the previous Microsoft 

| mice by $25 to $45, and less thana 
| month after the new products’ roll- 
| ont, the street price of the $150 Mi- 
| crosoft ntice was as low as $100. | 


eententenn) 





and more programmability, Microsoft has 
set a new standard aimed at the growing 
number of Window; users, deskhop pub 

lishers, and paint artists who use mice all 
day long as an integral part of their work. 
Unlike other mice, including Microsoft's 
two earlier versions, the new Microsoft 
Mouse is a consumer product that looks as 
good as it works. PC} 


Tom Stanton is a frequent contributor to 


PC Magazine. 





EASYFLOW 


A’ on-screen flowchart processor that knows about flowcharts - not just 
AS “screen draw”’ program that makes you do most of the work. 

EASYF.ow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

> Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language for speed. 

® Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFLow automatically breaks the chart up & prints it in page size pieces. 

& Standard: All standard flowcharting shapes inciuded. Custom shapes can be ordered. 

& User friendty: Don't take our word for it. PC Magazine* says ‘‘EsvFuow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’’. 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

» It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

® It works: We are contractually prevented from mentioning the name of the ‘'big 
eight’’ accounting firm that purchased a worid-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFLow 

& Rush delivery: Order by noon today (eastem time) and we'll have it to you by 
courier tomorrow’ *. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

&» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for onty $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 


by M.0., cheque, VISA, Mastercard or Company PO 

* March 10, 1987 issue page 278 

** Rush orders ate shipped by Purolator Couner and normafly arrive the next busmess day to most locations 
Kempt cesar ‘ake lenge: 
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Mailroom 
sends to 
central files 


Centrel files: 
complete 
"Lost Order” 
form 


File found? 


—» In addition to logging 
the compleint. the search 
unit copies the complaint 
for managers as well- 


The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 


time and seconds of print time CIRCLE 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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A lot of computer for your money 
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Bentley-286/12 Bentley-286/10 
Bae Sys eee DILL BEE system cee POII 


12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 1OMHz 80286 processor in a compact chassis, Phoenix 

















dual floppy/hard drive controller, 200-watt power supply, BIOS, 5iZ2KB RAM, 1.2MB floppy drive, dual floppy/hard 
keyboard. drive controller, 200-watt power supply, keyboard. 

° With 40MB HD Miniscribe, 28ms .......$1679 —* With 40MB HD MiniScribe, 28ms ...... 

¢ With 70MB HD MiniScribe, 28ms........ ¢ With 70MB HD MiniScribe, 28ms........ 












More memory, 


more power... 
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5 ; NEC Multisyne-The 

di i Son elite monitor, Adjusts to arly | MFC-A six-function expan- AT-MFC-for IBM PC 

characters, graphics mode Samsung horizontal frequency bet- sion card: 384KB RAM, AT® . Up to 1.5MB 

720 x 348, parallel 12" flat screen with ween 15.5KHz and 25KHz. | serial port, parallel port, memory expansion, serial & 

Porc cues $65 tit and swivel base .. $95 Resolution up to 800 x 560, | game port, clock-calendar _parallel port. 

——— es ea eee with battery backup, and Onl $139 

Mono Combo and TTL inputs. Thirteet- utility software. box Go aide oo 

Monographics card and monitor ..... ace o $139 inch screen, 






EMS-Expanded-Memory- 
Specification card compati- 
MEM-576-Memory expan- ble with the Lotus/Intel 


































































EGA Card Modems-ail Bentley sion card that fits ina short memory specification. 
640 x 350, 256KB EGA Monitor modems are compatible with | slot and supports either Comes with OKB, expan 
display RAM ....... $149 14° high resotution. $349 all popular communication 64KB or 256KB chips. dable to 2MB. Includes 
errr __ Standards and have auto Comes with OKB, expan- utility software. 
EGA Combo answer, auto redial, and auto | dable to 192KB, 284KB or PC Version 
EGA card and monitor. 20.0... ...e.0.0e eee $479 — voice/data switching Exter- | 576KB. (C1 ceo $99 
nal modems include LED =| Only ........... $35 AT Version 
status indicators and require Ci ee $119 
modem cable for hookup. Memory Chips-(Sets of 10) 
300/1200 Baud 64K chips (150ns)...... $9 Coprocessors 
f Internal Modem .....$79 | 64K chips (120ns).... .$15 8087-3 (SMHz).... .. $129 
: i 300/1200/2400 Baud 128K chips (150ns).... .$49 8087-2 (8MHz)..... $159 
= 4 Internal Modem... .$169 256K chips (150ns).. $29 80287-6 (6MHz)... $219 
300/1200 Baud 256K chips (120ns).... $35 80287-8 (BMHz)... $269 
Color Card External Modem.... $119. [ 256K chips (100ns)...... 80287-10 (IOMHz)... 
High resolution color Color Monitor 2400 Baud 4 
graphics card .,..... $69 14° CGA monitor .. $315 External Modem .. $189 phe nee ee, 
Color Combo AF W/O+serial port and and clock-calendar with bat- 


EGA card and monitor.........0.. 0.200... $359 parallel port tery back-up. 









We: 


Bentley-286/8 
Base System. . ~ cccceeeeeee 9799 


8MHz 80286 processor in a compact chassis, Phoenix BIOS, 
512KB RAM, 1.2MB floppy drive, dual floppy/hard drive 
controller, 200-watt power supply, keyboard. 

© With 20MB HD Seagate, 65ms 
¢ With 40MB HD MiniScribe, 28ms 


MiniScribe 
Hard Disk Drives 


High Quality * High Storage Capacity 
High Performance ¢ Low Price 


One-Year 


... plus a one-year warranty 


TAINS ey 







2 — 5 
TNO Sn 


peat, oe ‘ae 
me. Fee 


Bentley Turbo-10 
= $449 


ase System .7.....-... 
Turbo-charged XT-compatible 8088 processor running at 
10MHz, 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150-watt power supply, keyboard. 
¢ With 30MB HD MiniScribe, 55ms......... 
¢ With 40MB HD MiniScribe, 6tms......... 





Internal Tape Backups-Avoid disk swapping: 
streaming tape for your IBM PC® , PC AT® , or 


Warranty compatible. 


Both drives feature an average access time of 28 milliseconds. The drives’ positioning systems 
use a rugged linear voice coil actuator that eliminates head skew problems. Mileroprocessor-aided 
control provides fast, accurate head positioning. Superior head/disk tracking is achieved through 
the use of Whitney technology head stiders and flexures With MiniScribe’s fail-safe actuator 
lock, the head positioner is retracted and locked at power-down, elimating data zone contact. 
Partitioning software is included so you ean take advantage of the full storage capaeity. 


42MB.....9569 7oms..... 





re 5 
PC Hard Disk Kits- — ae 
Quality 30MB and 40MB hard disk kits for the IBM PC and 7 | y 


compatibles, Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware, and complete illustrated installation manual. 


360KB Diskette Drives- 


30MB MiniScribe (55ms) .........0... 00.00. $339 Convenience and compatthility. 
40MB MiniScribe (6lms)........... 0.0. 0+ $399 For PCs......... $99 
20MB ROrvATSe le... $109 
For the Compag Portable ...........-200.008- 





20MB 
For the PC $389 For the AT. 


$757 


entey- 


Computer Products 

1700 Sutt Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee. 
No surcharge for MasterCard, VISA, COD, or 
cashier's check. Fortune 1000, university, and in- 
stitution purchase orders accepted with approved 
credit. Phenomenal savings with a onc-year 
warranty. 


Order Toll Free 
800-234-4442 


In Texas Call: 800-777-7003 
Tech Support: 512-250-8202 
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Theres more to networking than just 
hooking things up. 





management software gives you control from any 
PC on the network. 





It canbe hard enough just to get allofyourPC’scon- _ za 
nected. But gettingthemall to work togethercan 8% 


be nearly impossible. But one of the best things about 
Banyan has a solution. Our network Banyan is that you can keep adding on to the 

servers are designed to make your network we dee || ee network without interrupting it. That’s one rea- 

run smoothly, whether it coversa cluster ora bi PUD Ua son Banyan has been chosen by so many For- 

continent. Because our StreetTalk™ naming tune 1000 companies. Anda very good reason 

system makes world-wide resource sharing | BANYAN | touse Banyan for any company that hopes to 

utterly transparent. And our network become one someday. 

Networks for those who think hig. 


Banyan Systems inc.. 115 Flanders Road. Westboro, MAO1S81 617-898-2404 


nhivation’s 
LifeNet breaks new ground by 
being the first high-end net- 
work operating system to of- 
fer database service. This full- 
featured system also provides 
system fault tolerance, an ad- 
vanced feature that, besides 
LifeNet, only Novell’s System 
Fault Tolerant NetWare of- 
fers so far. 

It is because of its database 
servicé capability that Univa- 
tion markets LifeNet asa 
third-generation network op- 
erating system. The first gen- 
eration of network operating 
systems, called disk servers, 
are generally defined as sys- 
tems offering simple file 
transfer and equipment shar- 
ing. Second-generation sys- 
tems, which are referred to as 
file servers, offer file and re- 
cord locking in addition to 
these features. Third-genera- 
tion systems offer all the fea- 
tures of the others and are de- 


@ CONNECTIVITY: A CONTINUING SERIES & 


MAKING 


CONNECTIONS 


Univation’s 
LifeNet 


As the first to introduce a high-end network 
operating system that uses database server 
technology, Univation hopes to crack 
the market dominated by Novell, 3Com, 
and Banyan. But does this technology 
stack up where it counts—in performance? 


FRANK J. DERFLER, JR.., 
ROBERTO RIVERA, 
AND RICHARD HUBBARD 
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signed to maximize database 
performance by distributing 
the processing load between 
workstations and servers. 

In coming up with a prod- 
uct that has these capabilities, 
the company is clearly trying 
to win a share of the high-end 
operating system marketplace 
currently dominated by No- 
vell’s Advanced NetWare, 
3Com’s 3+Share, and Ban- 
yan’s VINES. All of these 
high-end systems share a de- 
pendence on dedicated file 
servers that run under propri- 
etary operating systems. They 
respond to DOS calls from the 
Operating systems running on 
the network workstations and 
use various techniques to im- 
prove performance. And all 
of these companies have an- 
nounced versions of their 
products that will offer data- 
base service. 

To test the performance of 
Univation’s new operating 
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system, PC Labs benchmark-tested 
LifeNet running on Univation’s hardware, 
which included a LifeServer 386 file serv- 
er and LifeLink Ethemet network interface 
cards installed on the network stations. For 
$2,695, you can get a LifeNet Starter Kit 
that includes enough hardware, cabling, 
and software to equip three workstations. 
Univation also sells versions of LifeNet 
that can run on network interface cards 
from Corvus (Omninet), IBM (PC Net- 
work and Token-Ring Network), Sytek, 
and Standard Microsystems (ARCnet). 
But despite its new technology, the prod- 
uct tested much slower than these other 
systems. 


SERVICING A DATABASE When you 
request a certain operation from the 
DBMS running under a traditional (sec- 
ond-generation) LAN operating system, 


the system tells DOS to break your file into | 
chunks, and hauls a single chunk from the | 


server over the network to the workstation, 
which then processes it in RAM, copies it 
back onto the server, and fetches the next 
chunk. This method of operation creates a 
great deal of overhead activity in the net- 
work and slows down all users. 

The theory behind LifeNet's database 
service is that it minimizes disk input/out- 
put and network traffic, which is the pri- 
mary bottleneck in LAN DBMS opera- 
tions. By doing so, it improves system 
performance. In addition, because most of 
a file server’s activity centers around disk 
VO, plenty of RAM and processing power 
remain for database processing tasks, par- 
ticularly in 68000 and 80386 systems. 

The database server works the follow- 
ing way. Rather than requiring the DBMS 
application on the workstation to do all the 
work, the database server processes cer- 
tain DBMS requests on the central file 
server. To do this, the DBMS application 
must be broken into two parts. The major 
portion of the application runs on the 
workstation just as it does in today’s sys- 
tems, but a separate module runs on the da- 
tabase server. This module then uses the 
server’s RAM and processor to perform 
certain operations. When such an opera- 
tion is completed, the server transfers the 
results to the local workstation(s). 

The database server approach offers at 
least three advantages: greater speed as a 
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result of fewer VO actions and file trans- 
fers, improved efficiency because files and 
records are locked for a shorter time, and 
reduced chance of corrupting data during 
data transfers. 

The drawback is that you need a special 
version of the DBMS software. Univation 
announced joint plans with Raima Corp. to 
host db_Vista on the LifeServer 386 data- 
base server. WordTech and Univation 
have also announced that the dBXL and 
Quicksilver database products will be 
available in versions compatible with 
LifeNet. At the time this article was writ- 
ten, the version of DataF lex that will sup- 
port LifeNet was due for release in Decem- 
ber of 1987; dBXL, in January of 1988. 
Since no standard has emerged, you'll 
need to make sure that both the network 
Operating system you choose and the 
DBMS integrated with it meet your needs. 


THE TEST SYSTEM The LifeServer 
386, upon which we ran our benchmark 
tests, is an Intel 80386-based 16-MHz file 
and database server. The packaging and 
the information reported by the BIOS indi- 
cate that this machine is a relabeled Tele- 
Video 80386 system. 

The LifeServer comes with eight ex- 
pansion slots (three of which are used), a 
1.2MB 5'%-inch floppy disk drive, an in- 
ternal tape backup unit, a front and back 
keyboard connector, an RS-232 serial 
port, a parallel port, 640K of base memo- 
ry, and 1,024K (configurable to up to 16- 
MB) of expanded memory. The eight slots 
consist of one 8-bit, five 16-bit, and two 
32-bit slots. The three slots used on the 
LifeServer are for the video board, the 
floppy/hard disk drive controller board, 
and the serial/parallel port with expansion 
RAM. Our LifeServer was delivered with 
the network operating system software in- 
stalled. 

To install the half-size LifeLink Ether- 
net interface cards on the workstations, 
you just plug them into one of the 8-bit 
slots of an IBM PC, XT, AT, or compati- 
ble computer and connect them with T- 
connectors and thin Ethemet cables. The 
card is factory-set for the standard thin- 
wire Ethernet connection with BNC con- 
nectors. You can also connect it to a 15-pin 
D-connector by changing a jumper setting 
on the interface card. The documentation 








The Connectivity 
Decision Guide 


pe} 


This chart is designed to help you select 
from among the many information-transfar 
and resource-sharing altematives. As you 
can see on the chart, if all you really need 
to do is exchange files or share printers, 
then you should consider devices such as 
PBXs and patch boxes. If your organiza- 
tion has not already invested heavily in 
PCs or DOS programs, then a minicom- 
puter might meet your needs more eco- 
nomically. But if you want many users to 
share data files simultaneously under 
DOS, a LAN may be the best altemative. 
Once you've decided on a LAN, the need 
for station-to-station resource sharing and 
other factors will influence your network 
purchasing decision. 

Because manufacturers include many 
different features in their networks, some 
Products will not fit neatly into one 
decision box in this guide. You'll also find 
that the lack of differentiation between 
LANs is becoming as large a problem in 
the LAN industry as the lack of standards 
was 2 years ago. But overlapping features 
and technical similarity between networks 
are good news for potential buyers. They 
will let you concentrate on more-traditional 
factors such as dealer support and price 
instead of on more-technical con- 
siderations. 


Reviews originally appeared in 
PC Magazine: 


December 9, 1986 
December 23, 1986 
January 13, 1987 
January 27, 1987 
February 10, 1987 
February 24, 1987 
March 31, 1987 
Aprii 14, 1987 

May 26, 1987 

June 9, 1987 

June 23, 1987 

July 1987 

August 1987 
September 29, 1987 
October 27, 1987 
January 12, 1988 
January 26, 1988 
February 16, 1988 


Black marker indicates current issue. 









Data PBX 


8 Avatar Technologies’ Alliance ZSL System 
& Digital Products’ NetCommsnder 
S Newbridge Networks’ 1008MainStreet Osta Controliar 















Need 
more than 
tite sxchange 





Use 
voice-snd-data 
PBX or Centrex 


Fite sxchangs 
only? 


















and peripheral no no Ro 
sharing? services? 
Patch box 
1s ry 
o Voice-and-data PBX 
§ Mits!'s SX-200 Digital 
® Shared Resource Exchange's System One 
Disk/cartridge yes ® Northem Telecom's Meridian SL-1S 
exchange ® Siemens Intormation System's Saturn ItE 
yes 
Fr LANstations 
ge 
Investment Workstation §4 Corvus Diskiess PC Workstation 
In DOS-based size and security 88 Kimtron Satellits Diskiess PC/intelligent Workstation 
% personel yes Important? 68 NCR 3390 Workstation 
i compulere? 8 Pure Data LANmark Network Workstation 
48 Racore PC AT - Compatible Diskless Workstation 
98 3Com 3Station 
ne Clustered CPU systems 
@8 Alloy Ptus4 
‘ @8 NorthStar Dimension 300 
investigate Lad %8 Our Business Machines’ OA-Link 
using 
minicomputers no 










Media-sharing LANs ! 
es Pearctitpear 
mwanmiga KEctimtae’G es ie, resource sharing $ Digitai Equipment Corp.'s DECnet with 
Appi ino ige Groups’ nowledge yss VAX/VMS Services for MS-DOS 


® tDEAesociates’ IDEAshare important? 


& Server Technology's EssyLAN 
© Ths Software Link's LANLink 
68 Invisible Software's Invisible Network 


§ IBM Corp.'s Token-Ring Network 
5 Weterloo Microsystems’ Wsterioo Port 








Fiber-optic LANs 


, 2 Codenoll Technology's Codenst 
Fox Research's 10-NET (fiber version) 
§ Proteon’s ProNET-10 p320x 
§ Pure Date’s ARCnet (tibar version) 











Media-sharing LANs 


8% Gateway Communications G/NET 
® Novati's NetWere/S-Net 
® Proteon’s ProNET-10 
8 Standard Microsystems Corp.'s ARCnet 
x98 Instruments’ Business-Pro LAN Server 
8 Tallgrses Technotoges Corp.'s LanCourier 
88 Orchid Technoiogy's PCnet 

$8 3Com Corp.'s Token-Ring 

88 3Com Corp.'s Ethernet 









Need high 
reliabilty end/or 
long-distance 
capability? 




















Media-sharing LANs 


88 AT&T tntormation Systems’ 3B2/600 snd StarLAN 
8 Fox Research's 10-NET 
E Univation’s LifeNet opereting system plus LAN hardware 










Use inatalled 
telaphone 
wiring? 
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Benchmark Tests: 
LifeNet 





Lz 


tthough these overall benchmark tests 
that the LifeNet configuration is 
slower than the other high-end systems 
tested here, they mask the fact that LifeNet 
speedily reads sequential files, as you can 
see In the detail of the test results shown at 
tight. Because our tests read and write both 
sequentially and randomly, like networks In 
most situations do, LifeNet tums out poor av- 
erage performance times. It is likely that In 
its specialized database server role, Life- 
Net's performance will improve. However, the 
Improvement would have to be substantial to 
make it competitive with the other operating 
systems LifeNet is positioned against. 


interface card 


DTS DeskTop Server —_EtherLink 


EtherLink 
EtherLink 





8-MHz IBM PC AT 


Database Load 
Performance Times 
(Times given in seconds) 








figures show a portion of the indi- 








A Detailed Look at the LifeNet Test Results 


vidual test results that make up the num- 


the times for the Sequential Read, 
Write, Random Read, and Ran- 
dom Write for a 500K file using 16K records. 























Advanced NetWare/286 


136 


One 
Stailoce _ station stations _statione 


Two 
etatione 


Four 
statlooe 


_3,263 
1,603 


Tree 
statione 


1,067 1,335 


Two Tree Four 


stations 





EtherLink 
EtherLink 


Compare the performances of two or more systems running 


PC 


3+ Share 155 
Advanced NetWare/286 106-_... 
under near-identical we inciude the 


EtherLink cards, and an IBM PC AT as the server. Ad- 
vanced NetWare is our Editor's Choice for networking soft- 
ware, and our tested configuration is a typical one. We aleo 
show the results for another comparable system from Ban- 
yan, running on a DTS DeskTop Server with EtherLink net- 
working cards and VINES software. 


CE el 305 


The Network Speed Under Load and the Hard Disk Ac- 
Cees Load benchmark tests measure the time needed to 
Perform a standardized task on the network. While the ac- 
tual work loads used for these two tests (described above) 
are different, we used the same procedures for both. Tb 
Obtain the elapsed times shown here, we ran a benchmark 
Program performing a sequential create, a sequential read, 
S evtnaersial rhe; @ random read, and a random write of a 
large fie. The record sizes used in these activities system 
atically rotaie between 16K, 4K, and $12 bytes. The num- 
bers shown in the three-dimensional chart are the total time 
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all of these operations. We ran the test on all 
our ATs to load the network while timing just one of them. 
We then reduced the number of workstations one at a time 
to show the effect of loading on the network. 


This Network Speed Under Load test puis a heavy load 
‘on the network interface (cards, 
placing a minimal 


changing the data each time. For systems with disk 
Ing, the load on the hard disk is even smalier, since cached 


systems typically pertorm a disk write but do not require a. 
physical disk read. 

‘The Herd Disk Access Load test heavily loads the hard 
disk and disk-caching system. To do this, each station ran- 
domly accesses its own 100K data file using 1K records. 
Data written to the fite is changed each time. The random 
reads typically access data outside the cache, which forces 
a dick read, as does any wiite 


‘The Database Load test exercises the system's record- 





locking support and the way it handles a number of random 
accesses 10 a common file. This test times 
how fast each loading station common data- 
‘base consisting of an index and a deta file Hall the ac- 
simple searches of the index file and an 
access 10 a record In the data file. 
perform the same operation but 
its contents. The remaining 
accesses update the Index file and a data record. The index 
file is locked during every update and the OOS 3.1 RLOCK 
‘statement prevents simultaneous index file updates. 


Quar- 
also 
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Toll-free support 


0 3/2" format avallabla from ua. Specify 
when ordaring. 

© package Includas both 51/." and 31/2” 
diska. 

B® 3'2" format avallabla from manufacturer 
by request. Cail ua for detalla. 
CP—copy- protected, NCP—not copy-protected 


SOFTWARE 


We only carry the latest versions of products 
Version numbers 1n our ads are current at press 
time. 


Alpha Software ... NCP 


OKeyworks 3.0 (macros) .... $59. 
OAdvanced Keyworks 1.0 .. ..... 0... 175. 
DAlphavthree 1.1 (dB3 file compatible)... .. 219. 
American Small Buainess Computers 
ODesign CAD 3.0 (NCP). . 169 


Application Techniques ... NCP 
BiPizazz 2.0 (see whet your printer ts missing) 45. 
Ashton-Tate ... NCP 





(dBase Ill Plus 1.1 (the standard) ........ call Thirty-day money back guarantee OQuick BASIC 4.0 000. 69. 
(MultiMate Advantage ll1.0........... 299. For PC, XT, AT, XT286 & PS/2 series . ue TORR Ao seaci sie sis weloni sine acesemi 69. 
ATI... NCP State Packages also evailable 34. BiMacro Assembler 5.0..............005 99, 
OHowtouse DOS, BASIC... ...... each 33. MC Comprar 5.0. iced cos ae 299. 
OHow to use Lotus, dBase Ill Plus... . . each 43, «.. NCP 
Best Programs ... NCP Digital Research ... NCP GADMY PRIUS 10) Stee car sin entre 149, 
®PC/TaxCut (for 1987 taxes)............. 45. OGem DrawPlus1.0..............0.- 189. Monogrem ... NCP 
Bible Research ... NCP OGem Presentation Team 1.0........... 319, ODollars&Sense3.0 .......00........ 105. 
OTHE WORD 4.0 (specity KJVor NIV) .... 159. CGem Desktop Publisher 1.0.. ........ 259. Nantucket Software ... NCP 
Boriand Intarnational ... NCP Executive Syatems ... NCP OClipper (Autumn ‘86, dB3 Plus compiler) . . 
DSideMek 15.7 Ser Wes BYE ee eee 57. OXTREE 2.0(D0S oo Rod lboeeeaene 45. New England Software ... NCP 
GMO BASIC 1.0 sii. ates cae eas G7. (XTREEPI0, 1.0)... anaeh cteenters ot cause 69. le ge Release at Saynuaake 57 
ERMOC 1.0... ce cto ecm cence 67. 5th Generation ... NCP Noto Press ... NCP 
(Turbo Pascal 4.0... -. vss. 67. GFastback 5.14 (hard disk backup) ....... 89, BWilMaker 1.0... cece eee. 35. 
ESUOOPA sca cctidswtrnce cence nae 67. (Qkastback PMsi1.01) 1c ae. es es cceces 99. North Edge Software ... NCP 
elBetexts cence scares cawrte ee Bon 99. Funk Software ... NCP Pe =a oJ) Fe 2 119. 
BE Ure hand: Oi cesrcpretesanssreprcapevce tammetorsioee N09. (GSdeweyeg 2... ay Ye dee tence 42. Paperback Software ... NCP 
Quattro 1.0 w/SQZ!Plus 1.0 . ee 129. CiNoteworthy 1.0 ..0...5.25...... cc ee 49. OVP-Planner 1.37 (1-2-3 vers. 1A compat.) .. 57. 
(Paradox 2.0 (easy-to-use database) . . 419; DiInword 1:0). simftew. . ce le eacecee 59; [CIVP-PlarineriPas 2:0). s.ssanncccis rcs c aca i 
Breakthrough ... NCP Generic Software ... NCP IVR MO rer rata canine csr mn 65. 
OTimetine 2.0 (project management) ... . . 289. OGenencCADD3.0 ................5. 69. OVP-Expert 1.2 expertsystem)........... 65. 
Broderbund ... CP IDO PIN «asc 0% wcapumeesvean semmr ites 35. GVPGPHEST.O, sei ccc ces bees oe 65. 
BPrint Shop (banners, signs, etc.) ..... .. 35. CAutoDimensioning......... ent iene 35. Paul Mace ... NCP 
Print Shop Companion (tools for Print Shop) 33. Harvard Associates ... NCP OH/Test-H/Format 2.0 (hard-disk tools)... . . 49. 
OMemory Mate 1.0(NCP)............... 45. PC LOGO 2 0) enn. T etait 89. OMace Utilities 4.1 (DOS utiities).......... 59. 
Chipsoft ... NCP Hayes ... NCP Personics ... NCP 
OTurboTax Personal 1040 (30) beniy ae a special OSmartcomli3.0. ... . 89. BSmertNotes 2.0 (Post-it-tke notes)........ 49, 
OTally Ho 1.01 (finencial calculator)... .... 32. Headlands ... NCP EISSRMOREN Ooi: ae. ai deanemaureien 49. 
Computer Associates ... NCP OPC TALK41.3..-........... .155;, "ABBASE 1.0... Peck ea enaesn 119. 
@SuperCalc41.1.... . 299. Hligraeve Software ... NCP Quarterdeck ... NCP 
Core International . . NCP OHyperACCESS 3.2 .......... . 89. ODESQView 2.01 (operating environment)... 79. 
OCoretast 1.3.2. a4.. 00.28 nd. 109. Individual Software ... NCP DExpanded Memory Manager 4.0........ 39. 
Crosstalk Communicationa ... NCP Directory Assistance 1.0.............. 33. Revolution Software ... NCP 
OCrosstalk XVI3.61... .000 «2... 95. OProfessor DOS (with Smartguide)........ 33. mCruseControl3.02....-- ..... 2... 24, 
OCrosstalk MK.4 1.0 . 129. OSmartguide (mem. resident DOS reference) 15. Simon & Schuster ... NCP 
Dac Software ... NCP Olyping Instructor... see eee 6. BlypingTutorWV... eee 33. 
ODac EasyBase10...-.. . ......... 32. i Concepts ... NCP BWebster's New World Writer 1.04 ........ $9. 
ODac Easy Peyroll2.0...... .......... 45. Display Master 2.11 (for EGA systems)... . 3! Softlogic Solutions ... NCP 
ODac Easy Accounting 2.0 ............. 59. Javelin Software ... NCP HiSoftware Carousel 2.0 (everything resident) 35. 
ODac Easy BonusPak.... ....... BS. CHAVET PIES 2.01 fee aces en ees 159. Disk Optimizer3.0.........0......... 35. 
For the IBM-PC (XT & AT) Exclusively. 
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Software Speciai 
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Chipsoft, Inc. ... NCP 
ODTurboTax Personal/1040 5.0 


Knowing how much we all like to do our 
taxes, Uncle Sam (in his infinite wsdom) 
has given us more forms and rules. It's a 
good thing TurboTax, which has been 
acclaimed by PC Magazine as best for two 
years in a row, has kept up with all this 
simplification 


Supports over 35 forms, schedules, and 
worksheets, including new forms for 
1987 

Includes pinteed copies of IRS Form 
1040, as well as a program to reproduce 
the form on your Epson or IBM pnnter 
Includes IRS instructions in the on-line 
help facility 








Lifetree ... NCP 
OVolkswnter Deluxe Plus 1.0.. .. ...... $69. 
MacroPac Intemational ... NCP 
101 Macros for: 
1-2-3 OdBASE III Plus Excel each 42. 
Micro Education (MECA) ... CP 
OManaging Your Money 4.0 ............ 129. 
MicroPro ... NCP 
OWordStar Professional Release 4.0...... 259. 
OWordStar 2000 Plus Release3 ......... 229. 
Microrim ... NCP 
OR:base System V1.1... 00... ...0 ee 429. 
GB Graptice 1 Offs fe Secs es 199, 
Microsoft ... NCP 
DLearning DOS (for any version). ......... 35. 
EWindiows 2!02 25 recat cease cue eter 69. 
BBWOMKS)1.0) ccc. cee svabayeataraitnie 129, 
Bookshelf 1.0(CD-ROM).............. 199, 
Bookshelf 1.0 w/Amdek Laser Drive... . . 799, 
Word 4.0) teks ee cave were 249. 
BNO. « aie ais ga suede dae aie 259. 


Excel 1.0 (requires 80286/80386 CPU) ... 319. 
LANGUAGES 














after the sale! 


Software Publishing ... NCP 


PFS:First Publisher 1.0..... . $59 

fIPFS:First Choice2.0......... 0... 0... 89. 

PFS:Professional Write 1.03... . oe 119, 

®IPFS:Protessional File 1.01...... Sei. 149, 

Harvard Graphics 2.0....... . 239. 
Springboard ... NCP 
NewsroomePro.. 6. eee 45. 
Symantec ... NCP 

00 &A 2.0 (database, word processor)... . 209. 

MQ & A Wie 1.0 ie eee ec eens 119. 
Traveiing Software . . NCP 

LAP-LINK 2.0 (5%4" to 31%" end back) .... 79. 
True BASIC, inc. ... NCP 

OTwe BASIC2.01......-. 0... eee eee 57. 

BiTrue BASIC Libraries . . each 32. 
Turmer Hali ... NCP 

IESDONIANTO. ye ccn.s . s cemete etre: « cae 49. 


HSQZ!Plus 1.0 (meke 1-2-3 sheets smaller) .. 59 


®Note-It Pius 2.0 (notes on 1-2-3 sheets) .... 49. 


4Word 1.0 (add word processing to 1-2-3). . 59. 


fiCambndge Spreadsheet Analyst 2.02... .. 59. 


Vericomp .. 
MSORBytes 210. Be. A SESE ks 25. 
WordPerfect Corp. ... NCP 
(WordPerfect Library 1. 1 Meret d aise 59. 
jmWordPerfect Executive 1.0............. 119. 
(WordPerfect 4.2 (one of the besi)........ 199. 
WordTech Systems ... NCP 
OdBXL 1.1...... Re ates ais seni 89. 
COCMCMSIET LA ese RHE cease 359, 
Xerox ... NCP 
Ventura Publisher 1.1....0.000.0 00... 489. 
EDUCATIONAL 
Barron’s ... CP 
Computer SAT. aur oer: 35. 


Blue Lion ... CP (requires graphics bra.) 
OTicket to London, Paris, or Spain. . 
ORSVP (etiquette & intemational business 


Boo do 5 aCe Rae EeD 6. aco 25. 


protocol) 
Stone & Assoc. « NCP (reqs. graph. bra.) 





each 25. 





PC Connection 
Hardware Special 
through February 29, 1988 


intei Corp. ... 5 years 
AboveBoard 2 w/0k 


The MicroChannet Architecture is supposed 
to be the greatest thing since the PC itseff. 
Now there ts a board to support some of that 
flexibility, with up to 2 Meg of RAM* and 
some great software utilities. 


® Supports LIM EMS 4.0 allowing DOS 
programs to access vast amounts of 
memory, also includes RamDisk and Print 
Spooling software which uses any 
available memory 
Guaranteed 100% compatible with both 
DOS and OS/2, with full hardware support 
for multitasking software like Windows and 
DESQView 
Toll-free technical support, excellent 
documentation, and a 5-year warranty 


For PS/2 Models 50860. .... ... $399. 
* Upgraded with 256k x 9 SIMMs. 
infocom ... NCP 
Bureaucracy —Stationfall Lurking Horror 
Hollywood Hijinx Hitchhiker's Guide 
Leather Goddesses of Phobos. .. . . eech 25. 
Zork Thlogy .. a ee 49. 
Microprose .. . cP) 
F-15 Snke Eagle (requires CGA) ......... 22. 
Silent Service (requires CGA) ..... ..... 22. 
Gunship agg CGAorEGA)...... ay 32: 
Microsoft . 

OF light cabot SP 13 (reqs. graphics brd.) . . 32. 
Mi . CP 


Belence of Power (293.9 graphics brd.) .... 30. 
Parlor Software . 





HARDWARE 


Manufacturer's standard limited warranty penod 
for tems shown ts listed after each company 
name. Some products in their line may have 
different warranty periods 


AST Research ... 2 years 
VOMiINI2C/S/IP..  ... 
SixPakPlus 64k C/S/P_ 

{now upgrades to 576k)... .. 
SixPakPremum 256k C/S/P 
{upgrades to 1 Meg or 2 Meg w/Piggyback) 199. 
Advantage Premium 512k S/P 

{upgrades to 1 Meg or 2 Meg w/Piggyback) 299. 
RAMpage! 286 512k (upgrades to2 Meg) 339. 


RAMpage/2 64k (upgrades to2 Meg). .. 209. 
Hot Shot 286 (70 MHz). .... oe 379, 
AST Premium series boards and RAMpage! 
boards support EMS and fully support EEMS. 
Amdek ... 1 year 

LaserDnve-1 (CD-ROM Dnive; 90-day wrty) 629. 
Video 310A (amber monochrome monitor) 139. 
Video 410A (arnber monochrome monitor) 159. 
Com a. 2 years 
2-Positionswitch box. ..... ... .. 29 
3-Position switch box... 6. 6. 6. 6. 3D 


aw. 1Tyear 
Datasaver 200 Watt (PC backup power unit) 339. 
Datasaver 400 Watt (AT backup power uni) 459. 


Curtis ... lifetima 

ACCESSORIES 

Disk Holder DB-1 (holds 50 5/4" disks)... . 8. 
PonterStandPS1..0 2.0... 6... eee 18. 
Universal System StandSS-3..... ..... 25. 
CABLES 

Smartmodem-to-PC Cable (9 feet)... ..... 17. 
Pnniter-to-IBM cable (9 feet)... 2. 22... 17. 
SURGE SUPPRESSORS 

Safestnp SP-3 (6 outlets, 1 year wrty) ..... . 21. 
Diamond SP-1 (6 outlets)......0.00..... 32. 


Ruby (6 outiets; EMV/AFI filtered, 6 ft po: . 59. 
Ruby-Plus (w/FAX & modem protecton).... 69. 


My Letters, Numbers, Words Pose 2to ae . 27, Bridge Parlor (ei Bcg mutton). ... 49. DCA ... 1 year 
Kids Stuff (eges2to6).. ... mel Sierra On-Line ... Irma 2 (3270 emulation board)... . . 729 
True BASIC, Inc. ... NCP Leisure Suit Larry ae CGA or EGA)... 25. Irma PS/2 (for Models SO and 60) ....... 729, 
Hlngonometry... ... o= We Secs 32. Space Quest (requires CGA or FGA)...... 33. Epson ... 1 year 
BiAlgebre......... ? . ... 32. King’s Quest Ill (requires CGA or EGA) .... 33. All cps speeds isted are for 12 cpt mode 
fiCalculus. ... . te pe eee: Sphere, inc. ... NCP EX-800 pnnter (80 colurnn, 300 cps) ...... call 
GATO (submarine simulation, requires CGA) 12. EX-1000 pnnter (736 column, 300 cps)... . call 
RECREATIONAL Falcon (F-76 simulation, requires CGA)... 32. —-« FX-86e printer (80 column, 240. cps) ...... call 
a. NCP FX-286e (136 column, 240 cps).......... call 
Accolade ... CP (reqs. graphics brd.) Jet (feques EGA orCGA)... . ........ 33. LQ-850 pnniter (80 column, 264 cps) ..... call 
Hardball (baseball simulation). .......... a XOR ... NCP LQ-1050 pnnter (736 column, 264 cps)... . call 
Mean 18 (great os game, CGA or EGA). . ONFL Challenge. LQ-2500 printer{736 column, 324 cps). ... . call 
Electronic Arts ... CP (reqs. graphics bra. , LX-800 printer (80 colurnn, 180 cps). ..... call 
Patton vs Rommel | ee uaa tl Aan ttle 2. 1-800/243- 8088 Printer-to-IBM cable (6 feet). 6... 1S: 
Starfight (NCP)... cee cece Ss = = 5th Generation ... 6 months 
Chessmaster 2000......00 .......2.0. 32. Logical Connection 256k. 319. 
Chuck Yeager's a Simulator... ..... 32. = PC Connection Logical Connection 512k. . . 379. 
GrandSlamBndge.... .. ........ 48. eS 6 Mill Street Hayes ... 2 years 
Hayden Software cP ieee Marlow, NH 03456 450M Smartmodem 1200... . 299. 
Sargon ill. 2 00 fa ce HWW: so ceee ces 15. 603/446-3383 Smartmodem 1200B (with Smartcom Il)... . 299. 
For the IBM-PC (XT & AT) Exclusively. 
ee <A OR ae st — =_ we - _—————— ca. —_=_ a: 
ae. eas + te emi —— tees = Ea Ss OOo ml = 
—— — ee ee i Sa cS SS Se as 
———S—— =.=) > 
—=> — —_—— oe —- = eee ee ee 











Call 600/243-8088. 


Smartmodem 12008 (no software)... ... $265. 
Smartmodem 2400 .............-.4. 449. 
Smartmodem 2400B (with Smartcom Ii}, .. 449. 
Hercules ... 2 years 

Hercules Color Card (CGA)............ 159. 
Hercules Graphics Card Plus . ' a 
Hercules Incolor Card (includes RAMion}) . 
IMSI ... lifetime 

Optimouse (includes Dr Halo)... 6.6... 99. 
Intel ... 5 years 


Inboard 386/PC wii Meg (for 8088 comp.) . call 
Inboard 386/AT (reg. insiallation kit) 949, 


Inboard Installation Kit (spec#y computer). . 139. 

Aboveboard 286 512k..... 6... ....0. 319. 

Aboveboard PS/286 512k S/P.......... 349. 
ADOWOB Oa ook ci cnusineran tebe: special 
8087 (for IBM-PC&XTI) 6. eee ee 114. 
80287 (for IBM-PC AT & XT 286) ......... 195. 
80287-8 (for 8 MHz 80286 machines) .... . 249. 
80387 (16-MH2).. eye Ghee 499. 
Kensington Microware 1 year 

Pnnter Muffler @Ocolumn)... 0 ....... 39 

Mastermpece.......0....... . 94 

Masterpiece Plus... .. .... . 109. 
key tronic ... 3 years 

101 Keyboard (enhanced layout) . 9 

Kraft ... 1 year 

Three-button Joystick... .. . 3 

Microsoft ... 1 year 

Mouse with Paintbrush (specify bus or senal) . 99 

Mouse with Tee {Speoty bus or senal) . 119. 
Migent .. 

Pocket ot cal 1200 baud, w/Bitcom) — 169. 
MSC Technologies ... lifetime 

PC Mouse (Senal version) Bes . 99. 
PC Mouse (bus version)... 109. 
NEC ... 2years 

Multisync Il (800 x 560 max. res.)........ 579. 
Multisync Pius (968 x750 max. res.)..... 949 

NSI Logic ... 3 years 

Epic 480 (extended EGA)... 129. 

Smart EGA Pius (supports 800x600 res.) .. 269. 

Okidata ... 1 year 

PASOTINGG.... so cee Sree ac call 
Laserline 6 RAM cartridge (384k)....... 239. 


Personality Module (specty ser or par)... . = 
Toner Cartndge 


Orchid Technologies ... 2 years 

ANY RITDO 206 2. diner cere: 289. 
PC Turbo 286e wil Meg (70 MHz). .... . . 729, 
Jet 386 (includes cable ki)............. 869 


RAMaquest 2 Meg (for PS/2 models 50/60) . 699. 
Practical Peripherala ... 5 years 

Microbutfer Mini (parate! print buffer w/12Bk) 85. 
Microbutfer Inline (par print buffer w/256k) . 169. 
1200 Baud Internal Modem (w/ProComm).. 89. 


1200 Baud External Modem. .......... 109. 
2400 Baud Internal Modem (w/ProComm). 159 
2400 Baud External Modem........... 189. 


Princeton Graphics ... 1 year 

MAX-12E (amber monochrome monitor)... 139. 
HX-12E (640 x 360 max. feS.) .......... 499. 
Ultrasyne (supports CGA, EGA, VGA)... .. 529. 


For the IBM-PC (XT & AT) Exclusively. 





Quadram ... 2 years 

ProSynec (with mouse; supports 640x480 & 
752x410 resoluton) . 
Microfazer It Print Buffer 64k........... 


Toshiba ... 1 year 

P321SL pnnier (80 col, 216 cps, wAractor) 529. 
T1000 Laptop (80C88, 6.4 fbs., 5 hr battery). call 
T1200 Laptop (80C86, 10 MHz, 20 Meg) .. . cal 
T3100/20 Laptop (80286, 8 MHz, 20 Meg). . call 
Tseng Labs ... 1 year 

EVA 480 (supports 640x480 resolution) ... 299. 


Video7 ... 2 years 

VEGA Deluxe (supports 640x480)...... 249, 

VEGA VGA (Supports full VGA specs)... . . 329. 
ORIVES 

(OMEGA ... 1 year 

Bernoulli Box 20 Meg w/PC2 card. ..... 1649. 

10 Megcartridge ................. . 59. 

Bernoulli Box 40 aoe wiPC2 card... ... 1849, 

20 Megcartndge..............00000. 82. 

ie et 5 Bll! Ber rsceackene 949, 

Miniscribe Corp. ... 1 year 

SenbeCard 30 Meg | (68 (> ees ee 479. 

Mountain Computer ... 1 year 

40 Meg Internal Tape Drive (XT or AJ)... . . 379. 

40 Meg External Tape Dnve (xT or Al) .... 479. 

40 Meg External Tape Drive w/Power 

SUDDIV (XTOPAT) ie ernctcrc: Mb wile ce 569. 

DriveCard 20 Meg (8Oms) ............ 479. 

DaveCard 30 Meg (78 ms)....... ... 569 

DriveCard 50 Meg (54 ms) . . . 699. 

Plus Development rs 

Hardcard 20 Meg 49 ms). . F . Call 

Hardcard 40 Meg (39 ms)....00........ call 

Seagate ... 1 year 


FREE PCTV® Hard Drve Installaton Tape with the 
purchase of Seagate drive for the IBM PC 


(not for AT). Specify Beta or VHS. 

20 Meg Internal Hard Dave (wMWestem Gon 

controller and cables, 65 ms). . , . 309. 

TEAC ... 1 year 

PC, XT 360k Drive (51%" haltheight)...... 99. 

PC, XT 720k Drive (372” half-height) ..... 109. 

Toshiba ... 1 year 

AT 360k Drive (5%"halt-height)......... 117, 
MEMORY 

64k Upgrade Set (150 ns, setofQ)........ call 

256k Upgrade Set (150 ns, setof9)....... call 

256k Upgrade Set (120 ns, setof9)....... call 


1-800/243-8088 


PC Connection 
6 Mill Street 
Marlow, NH 03456 
603/446-3383 


Eline seen, 450M 


DISKS 


All disks have a lifetime warranty 
51/e” DS/DD Disks for PC & XT (360k) 


Fuy MD2D (10 disks perbox)......... . $12. 
Sony (10 disks per Dox)... 0.6... eee 12. 
Maxell MD2-DM (70 disks per box)....... . - 
Verbatim Datalife (70 asks perbox)....... EE 


51/6" DS/High Density Disks for AT (7.2 ives) 
Fuy MD2HD (70 disks per box) 


Sony (10 cisks per box)... 6... eee eee a 
Maxell MD2-HDM (10 disks per box) ..... . 23. 
Verbatim Datalife (10 asks per box)....... 22. 
3/2" DS/DD Diskettes (720k) 

Sony (10 disks perbox).. . ... . 18. 
Fuji (70 aisks perbox). . . ..0 2 ...... 


Maxell (10 disks perbox)............... 
3/2" DS/High-Density Diites44e) 
Fup! (10 osks per box) . . 


Maxell(10 aisks per box)... 
MISCELLANEOUS 

CompuServe 

CompuServe InformationService.... ... 24. 

Grolier's OnLine Encyclopedia... .. . 32. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 feet)... ....... 19. 

Paralle! Ponter cable (15 feet)......... 0... 19. 

PC Connection Computer Toolkit... .... 22. 

OUR POLICY 


@ We accept VISA and MASTERCARD 

@ No surcharge added for credtt card orders 

@ Your card ts not charged unt we ship. 

@ {If we must ship a partial order, we never charge freight 
on the shipment(s) that complete the order (in the U.S ) 

@ Nosalestax. 

@ AUS shipments insured; no additonal charge 

@ APO/FPO orders shipped 1st Class Mail, charged by 


@ Allow 1 week for personal and company checks to clear. 
@ UPS Next-Day: Aur available. 
@ COD max. $1000 Cash, casheer's check, or money order 
@ 120 day limited warranty on all products.* 
@ To order call us anyome Monday thru Fnday 9.00 to 
Dt eens ono en You can cail our business 
offices at 603/446-3383 Monday through Fnday 9:00 to 


5.30. 
SHIPPING 


Note: Accounts on net terms pay actual shipping 
Continental US: 

@ For montors, pnnters, Bernoulli Boxes, and camy 
pay actual charges. Call for UPS 2nd-Day & Next-Day-Air 

@ For all other terms, add $2 per order to cover UPS 
‘Shipping. For such tems, we automabcally use UPS 
2nd-Day- Arr at no extra charge i you are more than 2 
days from us by UPS ground. 
Hawaii: 


e For monfors, pnnters, hard dnves, and computers, 
actual UPS Blue charge will be added For all other 
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So we're keeping the same platform for the next 


Let the fur fly! 
(Or, how we became first in the nation.) four years—great prices, intelligent support, fast serv- 
very four years, America sits up and takes note of _ ice, anda refined sense of humor. 
Go ahead. Check the claims of contenders and 


the democratic doings in Marlow, NH (pop. 551). 
Because, as everybody knows: “As Marlow goes, 


so goes the nation.” The rest of the time, the politicians, 
reporters, Secret Service agents, and hangers-on leave —_—you, the best choice for your computer, the best choice 


us to our daily chores. Which happen to include run- for your country. Stay the course, folks. 
ning the leading-by-a-fandslide mail order business ‘ 
eisai 3 It’s time to party! 
sia sty eee Mee te . plug in every You've got your donkeys. You've got your elephants. 
port, and full power in every box P But today’s technology demands a more shrewd and 
4 ; cunning approach to politics. What 


Let’s put a real animal in the better symbol than our very own 
White House. mascot? A stuffed version of the 


Our record is perfectly clear. No same is free to anyone who places 
added taxes, and no extra charge an order of $750 or more between 


for insurance or credit card orders. now and March 31st. 
An inventory that rarely shows a Just call 1-800/243-8088 or 


deficit. And a balance of trade for 1-603/446-3383, M-F 9:00 to 9:00; 
mighty Marlow that makes Japan Saturday to 5:30. ff you’re planning 


look like a small group of islands in — to visit, call ahead to make sure 
the Pacific. what you want is in stock. 


probe their policies. fn the privacy of your own toll-free 
polling booth, we know you'll make the best choice for 






Show your commitment to our party with an official PC 
Connection stuffed animal ... of the raccoon persuasion. 
Offer not available to net accounts. One per customer. 


For IBM Personal Computers exclusively. 
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@ UNIVATION’S LIFENET 


for the installation and configuration of the 
interface card gives step-by-step instruc- 
tions, illustrated by charts and diagrams. 

Installing the software on the worksta- 
tions requires DOS 2.0 or later. Each inter- 
face card comes with a menu-driven Setup 
utility that copies all of the required system 
files and defines the DOS environment 
statements for the workstation. 


USING LIFENET SOFTWARE 
The LifeNet software offers connectivity in 
a variety of shapes and sizes. Its naming 
feature allows you to build a network with 
hundreds of servers. In addition, like No- 
vell’s Advanced NetWare and Banyan’s 
VINES, LifeNet allows you to place up to 
eight different types of interface boards in 
the same file server. Since you can attach a 
network of PCs to each of these cards, you 
can connect up to eight networks with the 
same file server. Looking to the future, 
Univation could easily adapt LifeNet to run 
on minicomputers or other hardware sys- 
tems because it is written in the C program- 
ming language. 

LifeNet supports a maximum server 
disk capacity of 400 gigabytes and a maxi- 
mum single-file size of 4 gigabytes. The 
operating system can mun in a server with 
only 640K of memory. The software uses 
a technique called elevator seeking to opti- 
mize the movement of the heads on the 
hard disk drives. Elevator seeking, which 
is also used on Novell systems, means that 
when the heads of the hard disk drives 
move in response to requests for data, they 
move in the most logical order, rather than 
responding in the order that the requests 
were received. 

According to Univation, LifeNet stores 
files in an index-sequential manner, which 
means that data is automatically indexed 
and that index notes in a special file aid in 
the retrieval of data and in recovery from 
damage. 

The system offers on-line pop-up help, 
a phone-messaging system, and a calen- 
daring system. LifeNet also allows you to 
remotely access the system through an RS- 
232C connection on the server (usually for 
amodem). A remote user has all the same 
privileges and can access the same devices 
as a local user. The only difference be- 
tween the two is that a remote user’s re- 
quests to the server go through the tele- 








Univation's LifeNet Bus Topology (media: RG-62 cables) 





Univation's LifeNet networking software can run ona variety of media and network interface 
cards. The system we tested (below) used Ethernet RG-62 cable and interface cards and an 80386 
network server. The server is dedicated ta that role, and network-shared peripherals are attached 
to it. The system uses the CSMA (carrier sense multiple access) listen-before-transmit media- 
sharing protocol on a bus-wiring configuration. 
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ADMINISTERING THE NETWORK 


LifeNet is laden with tools and menus that simplify the life 
of the system administrator. The screens shown here 
represent just a few of them. 


Selective check/set file status program Ver. 2.40 [files : 16] 











The file status program is an operotional tool for the network 
administrator, It shows various file ottributes, including the file's 


Slag for special handling by the operating system, security protection, 


whether the file is to be logged, ond whether it can be shared among 
various users. 


Lf 
LPRNO UPRNE LPRG 
78 MByte Ne 


25 


= 


i> or (FZ) to aes C 


This Network Status screen shows the current users, their IDs, and 
other features such as the configuration of network printers ond 
Statistics about the shared disk drives. 


The network administrator uses this screen to authorize users in 
LifeNet. Adding users is an easier task with LifeNet than it is with 
many other systems. The longuage selection allows the adminstrator 
to assign various character sets to workstation users. 


9-12-87 18 82a MAN - “SYSTEM” logged ic 

9-12-87 18 Bis Man - “USEBA” logged nut 

9-12-67 10:B1s ACC - “USEBA™ Gequests' 613 Time’ 56 mlnutes 
H 12-07 9:38 FOG - SEQ code JEW st Line N311 IGc 18)) 

912-87 9° 86a NAN - aoe logged le 

9-12-87 9.862 SEC - STEN" ave i ies le (295) 

912-07 9° BSa MAN - onSTE I 

912-67 9 BSa ACC - “SYSTBN" tareeate: 
912-07 

9-12-87 


167 Tlue: 2 mloutes 


145 Time: 1 mleutee 


ed ot 
Oequests: 4314 Time. 41 minstes 
is MAN ~ onSTEN logged ie 
"3a HAN - Life/Het sctlveted 
{Sbp MAN ~ “RICHAGO logged le 
iS6p MAN ~ “elchaeo” logged cot 
3 cl Geqeeste: 237 Time’ 3 minutes 


9-87-07 


This listing of the system log shows transoctions for specifically 
lagged files. This log file con be used to update files in the event of a 
major foilure or to trace actions that crashed the system. 
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@ UNIVATION’S LIFENET 


phone lines and thus have a slower 
response time. 

The on-line help is RAM resident, and 
the user can load or unload it. The help sys- 
tem is not context-sensitive and is grouped 
into screens of contiguous text, making it 
cumbersome to read. 


TUTORIALMAKER A utility called the 
Tutorial Maker allows you to create self- 
Tunning tutorials for any application run- 
ning under MS-DOS and LifeNet. The Tu- 
torial Maker records and replays 
keystrokes and runs programs under its 
control. You can add comments to 
screens, explaining what the users see. 
The Phone Message system is a basic 
electronic mail system that allows you to 
send messages to anyone on the network. 
Each user is assigned a unique two-letter 
logical code as a mailbox address. The sys- 
tem stores incoming messages in each us- 
er’s private mailbox. The only enhance- 
ment to this basic messaging system is that 
the sender can tell the system to send the 
message before or after a specified time. 
Like the on-line help and the Calendar 
system, the Phone Message system is 
RAM resident. Pressing the Alt-F2 key se- 
quence calls up the Phone Message sys- 
tem, and pressing the Alt-F3 key sequence 
calls up the Calendar system—in the mid- 


u LifeNet offers a basic 
e-mail system that allows 
you to send messages to 
anyone on the network. 


dle of any application. You can change the | 


hotkey combination if it conflicts with 
your application. 

LifeCal, LifeNet’s electronic pop-up 
appointment system, is an alternative to 
the traditional pocket calendar. LifeCal 
lets you set up and change appointments, 
as well as review your schedule. You can 
check your daily, weekly, or monthly 
schedule, query appointments by date and 
time, and produce a printed listing of the 
day’s appointments, But to do all this, 








you'll have to maintain and update ap- 
pointments on the network. The system is 


efficient and doesn’t require much time to | 
use, so it can be a powerful organizing tool | 


for work groups. 

The system includes a System Manager 
menu for system administrators. From this 
menu, the system administrator can update 
the central system, create/modify each us- 
er's start-up file, check network and file 
status, add/delete users, and perform sys- 
tem housecleaning. 

In addition, LifeNet supplies a number 
of tools for the system administrator. The 
LifeNet Network Status system gives a 
real-time, visual status display with infor- 
mation about the users, the print queue, 
and disk usage. LifeNet comes with utili- 
ties to display disk assignments, to set and 
review file attributes, to convert word pro- 
cessing files to LifeNet Helpmenu files, 
and to display logical drive assignments. 

LifeNet’s security features are excel- 
lent. While they are somewhat complicat- 
ed to set up and use, they allow the net- 
work administrator to password-protect 
single files, hide directories from catego- 
ries of users, and even protect access to the 
floppy disk drive on the server. The ability 
to assign users to groups with specific 
rights and privileges makes routine pass- 
word and access-right changes easy. 


FAULT-TOLERANT OPERATION 
The LifeNet System Log utility copies each 
transaction to tape, providing a degree of 
fault tolerance in case of breakdown and 
helping the administrator monitor the sys- 
tem. When the administrator sets a log flag 
on a file, any transaction written to the file 
is archived on the server’s tape log. Files 
suitable for logging are those that many us- 
ers access simultaneously. Since it’s diffi- 
cult to know the best time to back up these 
files, you can use tape logging for dynamic 
and continuous backups. If the system 


| fails, you can use the tape to reconstruct 


the changes to the files. The tape can also 
help you find the reason for a crash. 

Our tests of this system consisted of in- 
stalling the network interface cards, load- 
ing the network operating system into the 
workstations, and spending several days 
using the utilities and running the PC Labs 
LAN benchmark tests. Unfortunately we 
did not have the opportunity to use LifeNer 





with any of its associated database prod- 
ucts, since final versions of these products 
were not yet available. We were also un- 
able to use or evaluate what appear to be 
significant capabilities available in the sys- 
tem to communicate with other computers 
using IBM 3270 protocols and the TCP/IP 
higher-level protocols. 

While we didn’t wring out this system 
as thoroughly as a large installation might 
over months of operation, we believe that 
our findings are significant. Despite its use 
of a server with a 16-MHz 80386 proces- 
sor and relatively fast Ethernet intercon- 
nection, LifeNet did not perform as well as 
other products in the market Univation 
wants to penetrate. The program has flexi- 
bility and some unique features, but the PC 
Labs benchmark test results show that it is 
much slower than other Ethemet-based al- 
ternatives, such as Novell’s NetWare, 
Banyan’s VINES, or 3Com’s 3+ Share. 

Each number reported in PC Labs 


! 
hd FACT FILE 


LifeNet 
Unvation 
638 Gibralter Ct. 
Milpitas, CA 95035 
(408) 263-1200 
Workstation Requirements: 50K RAM, 

| one disk dnve, DOS 2.0 or later. 
Server Requirements: 640K RAM, hard 
disk dnve. IBM PC AT or 80386-based 
computer, 
List Price: LifeNet software, $1,495; Life- 
Link Ethemet interface card, $395; LifeLink 
Ethernet interface card with TCP/Link driv- 
er, $595; LifeLink Ethemet interface card 
with TCP/Link dnver and TCP/Link soft- 
ware, $695; LifeNet Starter Kit, including 
LifeNet software, three LifeLink Ethernet in- 
terface cards, three T-connectors, two 50- 
fool Ethemet cables, two terminators, and 
user manual, $2,695; LifeServer 386 with 
7SMB, $10,595; LifeServer 386 with 
1SOMB, $14,195. 
In Short; LifeNes isu LAN operating system 
that can be used on Univation’s line of servers 
and Ethernet cards or on the computers and 
networking hardware of other companies. It 
has many built-in features, one of which— 
its DBMS service—is found on no other cur- 
rently available system. However, the sys- 
tem’s response time 1s much slower than that 
of competing products. Not copy protected. 
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THE COMPLETE NETWORK SOLUTION 
IS NETWORK BOARD FREE. 





ps eeftFé 









aking the right connections. The decision is yours. Now | DOS Program Compatibility...Complete 
that most companies have multiple levels of computing Connectivity. dBASE III, WordPerfect, Lotus 1-2-3, and 
power, you need more than just a short-term answer to your net- Symphony are among the thousands of DOS-programs that are 
working demands. LANLink™ compatible. The network enables security-cleared 
You know what you need...DOS program compatibility, users to access and share everything from programs and data- 
multi-tasking, expandability, file/record locking with password- bases to high-speed laser printers and large-capacity hard disks. 
protected security, remote access, and ease of use. In short, you R-LAN™ or Remote-LAN, gives you the ability to access the 
need LANLink™...the complete networking solution. LANLink™ system, via modem, whether you're across the street 
Network Board Free...Network Operating System ° 4CToss the country. 
Complete. In 1985, LANLink™ was the first network to be free A Platform for YOUR Future. The choice is clear. You 
of network boards. All of the network logic was on Server and can pay more than you want, for a stack of network boards. You 
Satellite diskettes. To this day, all it takes to set up a LANLink™ can get less than you need with a CheapLAN —that's file 
network is inexpensive cable, network software, and the very transfer software which masquerades as a network. Or, you can 
same communications ports most PCs & PS/2s already have. get LANLink™ And install a SOLUTION that will take you far 
And new, LANLink™ comes with its own network operat- into the future. Its price of $495 includes a server and a satellite 
ing system...PC-MOS/386™ So you're no longer dependent ona module plus the network operating system. For complete details 
system designed for single users and stand-alone computers. and the authorized dealer nearest you, call The Software Link 
The First Network You Buy...The Last Network TODAY at the toll-free number listed below. 
You'll Need. Designed to take full advantage of the newest 7 4 A51- if 
80386 machines, LANLink™ provides a true multi-user system CALL: 800/451-LINK 
which supports the complete line of PCs, PS/2s, and PC- In Georgia: Internanonal/OEM Sales: Resellers/VARs: 
compatibles. 404/441-2580 404/263-1006 404/448-5 
It lets you expand as your office networking needs grow. 3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SW 
Each user gets multi-tasking capabilities, and you can network a eee 
different types of computers. If desired, you can have multiple 7 om ooo 
servers. And with the terminal support upgrade, you're able to Link: 
use terminals, or PCs, as satellites in multi-user “work groups” 
THE SOFTWARE LINK. 
Dealer Inquiries Invited 
AN Lenk Be ‘Sty " RLAN" a We aera Tee Sw i Hilly P22 @RASE b " eh The Lite ates ate “_" Le pana ae ° 4 Ae Ashwn Tate 
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No Other Portable PC 
Can Make This Statement. 


At 64 pounds, the newT1000 is the lightest 
portable PC in the world. 

Yet within its diminutive footprint (it’s about 
a foot wide and not even that deep) lies all the 
power of a desktop PC. 

Included are 512KB of RAM and a built-in 
720KB 342” floppy drive, plus MS-DOS® 2.11 
in ROM. 

And better still, you can choose our 768Card, 
which can be configured as EMS memory or asa 
battery-backed RAM disk. So you can load your 
software onto the 768Card—which then acts like 
an invisible second drive—and get even faster 
access to your programs, 

Of course, the IBM-compatible T1000 
offers you some other very intelligent options, 
Like anumeric keypad and a 1200 bps Hayes® 
compatible internal modem. 


In Touch with Tomorrow 


So it’s no wonder that a source as authoritative 

as PC Week would say the T1000 is “light, but 
no featherweight in performance.” 

Allinall, its the pee te 
ra a a aa even when 
youll be working late. 

Call 900-457°7777 to find out more about the, 
full line of Toshiba PCs. . 3 

And see how it feels 
to pick up the most 
portable portable in 
the world. Nothing 
isas easy to take, 
Except, maybe, 
its PS 
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Now there's a smart way to 
connect more than one printer 


Forget those dumb A/B boxes and your output to the correct printer. 


@ UNIVATION’S LIFENET 



























those expensive switching devices. You just add a simple code to 
Now you can connect up to six your program or printer setup string. 
parallel printers to your computer Or, select a printer from a pop-up 
benchmark tests represents the sum of a and let your programs do the switch- window utility that's included. 
number of tests that includes a sequential ing intelligently for only $119. SmartPorts recognizes the code 


create, a sequential read, a sequential 
write, a random read, and a random write 
of several files. In the benchmark test 
chart, we show you some of the numbers 
that were added together to make a single 
point or bar in the benchmark test. (The 
point chosen doesn’t matter as much as the 
data it shows.) This close examination of 
our data showed that LifeNet responds 
quickly to requests for data read sequen- 
tially froma file, almost without regard for 
the size of the blocks used to withdraw the 
data. But it does slow down considerably 
when data is written or read randomly. 


SmartPorts automatically sends and makes the switch. 

So, call now and use your Visa, 
MasterCard or AmerEx. 
It's smart! 





1-800-368-7737 


(Anywhere in the United States or Canada) 


<§mart Ports > 


*Dresselh @u § 8560 Vineyard Avenue, Suite 405, Rancho Cucamonga, CA 91730 


A software-controlled printer switch for IBM PCs and compatibles 
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= LifeCal, LifeNet’s 
electronic pop-up 
appointment system, is an 
alternative to the tra- 
ditional pocket calendar. 


Attention aff FX80, FX100, JX, RX, & MX owners: 


You already own half of 
a Sraat printer ie 


$79.95, 











| Therefore, while the LifeNet system is 
| competitive in retrieving data under some | 
conditions, it falls far behind when per- 
forming random reads or writes. We are 
| sure that adjusting buffers and caching will 
improve network performance, but none 
of these networks were specifically 
“*tuned"’ for the tests. 





Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today’s new dot work like the new models in min- 
matrix printers offer a lot more. utes— at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almostas sharpas print the IBM character set, too. 

a daisy wheel. And mode switch- So, call now and use your Visa, 
ing at the touch of abuttonin over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect _ replace your printer, upgrade it! 


1-800-368-7737 


(Anywhere in the United States or Canada) 
Sample of e SEDC 
E&=<< (Dots-Perfect) <““9 
*Dresselhaus -: 
8560 Vineyard Ave , Ste. 405, Rancho Cucamonga, CA 91730 (714) scien 


An upgrade kit for EPSON FX, JX, RX, & MX printers _—— 
CIRCLE 295 ON READER SERVICE CARD 
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BOTTOM LINE = LifeNet is a sound net- 
work operating system that is easy to use, 
rich in features, and laden with tools for 
the system administrator. It is slightly less 
expensive than alternative systems. De- 
spite its advanced features, LifeNet doesn't 
have the speed associated with the premi- 
um network operating systems that Univa- 
tion positions itself against. Pt 












Frank J. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. Roberto Rivera is a 
member of the LAN evaluation team and a 
frequent contributor to PC Magazine. 
Richard Hubbard is a student majoring in 
Information Science at George Mason 
University. 


Spreadsheet programs have become the 
workhorse necessity in the business world, but 
Surpass soars above the others with its unique 
combination of features and performance. 


Move over Lotus, Excel and Quattro - Surpass is 
opening up a whole new dimension of speed and 
efficiency. The user can concentrate many 
hours of work into only a few minutes. And you 
don’t have to learn a whole new language or a 
new way to use spreadsheets. Surpass is 100% 
1-2-3™ compatible, in everything: macros, file 
structures, keystrokes, etc. 


Our unique combination of additional features 
combined with incredible performance is what 
sets us apart and what makes Surpass so 
effective. Now, you can have all the features 


Our Spreadsheet 
Features 
& Performance 


you’ve wanted without the pain of conversion, 
without compromising on performance, and 
without having to buy additional hardware. Our 
minimum hardware configuration is a PC-XT 
with 512K RAM or equivalent with monochrome 
display. Even at that level,. we're significantly 
faster than any competitor on the same 
configuration. Add a co-processor, and we are 
faster yet. Similarly, add EMS memory and we 
are again much faster than any competitor with 
the same configuration. And, install Surpass 
with our optimized 286/386 versions for even 
faster performance combined with enhanced 
memory utilization. We are PS-2 ready, LAN 
ready, CGA ready. We are ready to deliver the 
performance and features you want for whatever 
your configuration, both now and into the 90's. 


urpass 


Compare Surpass™ Spreadsheet 





LoTus 
EM 1-2-3 EXCEL 











Amy WohJ- The Wohi Report “Surpass és better than the 
real spread. We entered the demo session as a doubter, we 
came away as a disciple.” 


Tim Bajarin - Creative Strategies internationai “I’m 
amazed at how fast it works. It has exceptional speed.” 
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ANALYSIS 
IONSTRATION 


COMBINED 
A SURPASS DEM 
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View Muniple Spreadsheets ea 
in Muitiple Windows 
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SURPASS ™ ts the next generation spreadsheet 

pomp m ultiple worksheets in windows with Hot 
Links™ between work-sheets. Hot Links can be used as a 
natural part of every operation including range name 
specification, macro notation and Extended POINT mode 
operations. A Macro Keystroke Recorder function, Macro 
Trace function, Macro Library Capability, and enhanced 
macro commands allow anyone to create powerful 
macros that can operate on a single worksheet and on a 
collection of worksheets. SURPASS' Dependency-Based 
Recalculation and Background Recalculation give tt the 
performance needed to tackle a new generation of 
spreadsheet applications. SURPASS has Advanced 
Consolidation Graphics utilizing multiple data sources for 


SURPASS™ and Hot Links™ Registered Trademark of Surpass Software Systems, Inc. 









Software features: nent AYO 


St ue: 
LOTUS 
1-2-3 [QUATTRO 

ere 20 Acacia 
Sana Re Pe fe 
Graphics — Integrated Printing | no | er 
Graptucs — On-Screen Fonts 
Graphics — Full Customization 


Graphics — Compare Data from Multiple 
Worksheets in a Single Graph 


CGA Support 
ied 





i 


* 





Network Support (LAN) 


Ability fo Create WKS, WK1 Files. 


SESEREESESE 
SERGSGR Ese 
ZEREBEER ABE 
SEERERONEE 


ee ae SURPASS: 


"Limit 
comparision graphics generation. A full UNDO capability SOFTWARE SYSTEMS INC. 
and sophisticated Visual File Manager allow the user to bh». ~ 
manage the expanded work environment as an integral Lar Lar 
of SURPASS. Intuitive pull-down menus tie the new is 


eatures into the 1-2-3" interface. A subset of SURPASS’ 
capabilities implements 100% of 1-2-3 keystrokes, file 
structures, macros, commands, functions and formulas j 
version 1.A, 2.0 and 2.01). Keystroke Recorder, Automatic 
olumn Range Width Adjustment, Worksheet Find, Slide- 


Show, Hot Links Consolidation, Comprehensive Network THE ULTIMATE SPREADSHEET™ 
Capability (LAN) and, enhanced EMS Memory Support For the Dealer Nearest You, a Brochure, More Information or to Order Now... 
add further to the rich set of features. Surpass is also ATG 800 338 5452 

available in a 286/386 optimized version for reduced C a bal 

memory and higher speed performance. 250 Bel Marin Keys Boulevard, Bullding F 


Novato, California 94949 
1-2.9™ Registered Trademark of Lotus Development Corporation CIRCLE 325 ON READER SERVICE CARD 


“There’s No Reason To Look Beyond 


PC TOOLS 


-PC Magazine, Editor’s Choice Award, Two-Time Winner 


Data Recovery + Fast Hard Disk Backup + Disk Management 








Now we've given you even more 
reason-PC Tools™ Deluxe. 
PC Tools Deluxe gives 

you all the best features 
of Fastback; Norton,’ 
XTREE;> Mace*’ Side- 
kick® Lightning™ and 4 
Disk Optimizer—a $700 H 
value-for just $79. \ 
Other utilities may claim 4 
they “do it all? but only 
PC Tools Deluxe delivers: 


4 

\ 
¢ A DOS shell so complete \ 
80 Micro called it their “over- ¢ 






—— 


~ 


whelming choice based on ver- p 
satility, ease of use, and cost” t 

¢ The best UNDELETE avail- if 
able-instead of merely “guess- 

ing?’ it recovers all data even on \ 
fragmented files. * HARD DISK \ 
BACKUP faster and every bit 

as reliable as Fastback. « The 
leading UNFOR MAT for hard 
disks and floppy disks, enabling 

you to recover from almost any 

disk disaster. *« PCFORMAT for 
safe formatting of floppy and 

hard disks. « A quick, reliable DISK 
CACHING utility for speeding up 
disk access. « A fast COMPRESS 
feature that like Disk Optimizer dramatically improves hard 

disk performance. « And a better resident mini WORD p 
PROCESSOR than Sidekick, including word wrap, search/ Central Pomt 
replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at Software 
PC Tools Deluxe. Like PC Magazine, you'll find there’s no reason aig ED 
to look any further. For the dealer nearest you, or to order ee ae 
direct, call (503) 244-5782, M-F, 8 a.m.—5 p.m. (West Coast time). (503) 244-5782 

CIRCLE 120 ON READER SERVICE CARD 


PC Tools is a registered trademark of Central Point Software. All other product names are trademarks of their manufacturers. 


®@ SOFTWARE ® STEPHEN RANDY DAVIS 


KEY BOA RD 


CALCULATIONS 


hy buy software to tum your 

\ N $3,000 PC into a $200 calcula- 

tor? If you want to add this capa- 

bility to your PC, why not just buy acalcu- 
lator and a strip of Velcro? 

This was our initial response to soft- 
ware packages from Eclipse Logic, 
StraightForward, K Software House, and 
Popular Programs that purport to emulate 
calculators made by Hewlett-Packard. Af- 
ter investigating the products, though, we 
realized that the matter wasn’t quite so 
simple. While they faithfully mimic a cal- 
culator’s functions, these programs also 
give you access to disk drives, full screen 
displays, and vast amounts of memory to 
provide capabilities that the lowly calcula- 
tor could not hope to match—often for 
about half the price of their hardware coun- 


terparts. 


POCKET CALCULATORS Hewilett- 
Packard created the scientific calculator 
market with the venerable HP35. It was 
expensive and nonprogrammable, and its 
functions are paltry by today’s standards, 
but when introduced in 1972, it seemed 
like a piece of wizardry. Not only was the 
HP35 the first scientific calculator that 
would fit in your pocket, but it also had 
two other remarkable characteristics that 
were to become HP hallmarks. 

The first was sturdiness. Stories abound 
of falls and collisions withstood by the 
HP35. Hewlett-Packard may have 
changed the workings of its calculator sev- 
eral times over the years, but it has never 
skimped on the quality of the construction. 

The second notable feature was HP’s 
departure from the normal algebraic syn- 
tax used by all other calculator manufac- 


turers, even today. It opted for Reverse 
Polish Notation, a syntax that changes the 
conventional order in which numbers and 
operators are entered (see the sidebar ‘‘Re- 
verse Polish Notation’’). For first-time us- 
ers of an HP, the question is always the 
same: ‘‘Where is the equal sign?’’ But 
once they’ve gotten used to it, many be- 
come devotees of this strange but powerful 
syntax used by the HP calculator line. 
Driven out of the low-end market re- 
cently by low-cost imports, HP has taken 
the high road. Its product range stretches 
from the merely powerful to the incredi- 
ble. The Hewlett-Packard I1C scientific 
calculator and 12C financial calculator 
represent the lower reaches of the Hewlett- 
Packard line. While they’re certainly capa- 
ble, their powers do not elicit the gasps of 
astonishment prompted by their larger sib- 


Priced from $49.95 to $115, these five TSRs— 
the ELI-41, the HP41E, the KSH-1 and KSH-2, and the PC-12C—put the power of 
Hewlett-Packard calculators at your fingertips. 
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@ HP CALCULATOR EMULATORS 


HP Calculator 
Emulators: 


Summary of Features 
(Products listed in ascending 
price order) 


HP Calculators 


User-selectable hotkey 
On-line help 
Advanced program editor 


No. of program steps 
No. of memory locatione 
Emulation 


Accepts ASCII program filee 


<20 
WA 
WA 


| ph aad tl adrenal 
tors typically emulate the HP 12C, a financial 
calculator, or the HP41C, a scientific calculetor. The 
features of KSH-7, however, more closely approxi- 
mate those of the HP11C than those of the HP12C, 
and the features ot KSH-2 more closely approxi- 


MPaIC 
$249.00 





NWA 
NA 


e 
e 
ie] 


e 
e 
ie) 


<512¢ 
20 
HP11C 
i8] 


<St2* 
20 
HP3sc 
ie] 


<320 
NA 
NWA 


$69.95 


mate those of the HP38C scientific calculator than 
those of the HP41C. The software packages typi- 
cally sell for less than the actual caiculetors and, 
because they use the resources of the PC, they 
may be more powerful. 


HP Calculator Emutator Programs 


PC 


ELI-4t 
Professional 
Scleniific 
Calculator 
Software 


$99.95 
ie] 
ie] 
@ 


mable 


9 

20 
HP12C 
{eo} 


300 
500 320 
HP41C 


e ie] 


| IMPORT EXPORT CAPABILITY | EXPORT CAPABILITY 


WA 
WA 
NA 


imports single value 
tmporta multipia values 
Export 


[a] — Indicates Editors Choice @—Yes O—No ‘includes 8087 


N/A 
NWA 
N/A 


e 
e 
e 
The HP 


ie) 
ie) 
e 
calculators can trade memory locations for 


e 
ie] 
e 


° 
@) 
{e) 
size anywhere between 20 registers with 


version. program 
Cray & program laceaore 127 registers wt) 100 peovasn eons. *KSH-1 and KSH-2 allocate 1,024 bytes for program storage. The actual number of instructions depends on the size of 
actual instructions used. N/A — Not applicabie: applies to emulator programs only, 


lings—but then neither do their prices. K 
Software House's KSH-/ emulates the 
HPII1C, and its KSH-2 emulates the 
HPI12C. 

StraightForward’s Buttons (HP41E) 
and Eclipse Logic’s EL/-41 Professional 
Scientific Calculator Software mimic the 
Hewlett-Packard 41C Scientific/Engineer- 
ing calculator, which is truly the Cadillac 
of the field. Almost every function known 
to science is beneath one of its keys— 
and you can add any that aren’t by means 
of an optional module for one of its four 
expansion ports. The HP41C family also 
includes printers, optical wands, extended 
memory modules, a serial interface, a plot- 
ter, and even acard reader, 


NEW CALCULATORS The HP4IC is 
outperformed only by Hewlett-Packard’s 
newest high-end calculacors, the AP18C 








HP28C features dual keypads in a pocket- 
book frame with infrared calculator-to- 
printer interface and boasts 1,150 func- 
tions, all menu driven. These calculators 
have not been around long enough to have 
the following or the imitators spawned by 
the older members of the family. It 
shouldn't be long, though, before they 
give rise to a new generation of software 
emulators. 

No matter how powerful, a calculator 
has some fairly severe limitations, the 
most obvious of which is the display. Even 
though the HP41C can display ASCII 
characters, it cannot present more than || 
of them to the user at one time, and then 
only on a single line. Software calculator 
emulators have access to the PC’s full 25- 
row by 80-column screen. 





and the HP28C. The top-of-the-line | 


The tack of any hard storage is another 1 lator icemulates. 





limitation suffered by calculators. Hew- 
lett-Packard’s models all sport continuous 
memory, allowing them to retain the con- 
tents of memory even when turned off, but 
it is still awkward to save programs for lat- 
er use without a disk. Emulators, on the 
other hand, have access to plenty of disk 
storage for saving programs. 

Finally, there is no direct connection 
from the calculator to the PC. Transferring 
data from one to the other manually is a te- 
dious and error-prone exercise. RAM-resi- 
dent emulators allow automatic transfer of 
data in both directions. 

We evaluated how well each of the five 
packages under consideration takes advan- 
tage of the extra capabilities made avail- | 
able to it by the PC. And, of course, we 
took a close look to see whether each really | 
does provide all the functions of the calcu- 
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ELI-41 Professional 
Scientific Calculator 


Software 

ELI-41 Professional Scientific Calculator 
Software, $99.95 from Eclipse Logic, is 
the most impressive of the packages test- 
ed. Anyone in doubt about what the power 
of a PC can bring to a calculator should 
take a look at this one. EL/-4/ does more 
than just emulate the HP41C calculator. 
Some of its features actually improve on 
the original. 

ELI4] can be executed from the DOS 
prompt like any other program, or it can be 
installed as a TSR pop-up. To load the pro- 
gram as a pop-up, however, you must be in 
the directory that contains the program and 
its support files—you cannot just set the 
path to this directory in your AUTOEX- 
EC.BAT file. Once loaded, ELI-4/ may 
be brought up from within any application 
by entering Alt-* (opening single quote). 
Unfortunately, you cannot redefine this 
hotkey. Even more unfortunate is that 
when RAM resident, ELI+4/ uses a whop- 
ping 123K bytes of RAM space. 

Once active, ELI-4] shows you four 
displays, one each for the calculator, the 
flags, the stack, and the registers. The cal- 
culator display does its best to mimic what 
the user of an actual HP41C calculator 
would see. Eclipse Logic added the other 
displays to make it easier for the user to 
keep track of the calculator’s intemal state. 


BRAS C4T>= Fel LAE 


ELIA! Professional 
Scientific Calculator 
Software 

Eclipse Logic 

P.O. Box 2003 
Huntington Park. CA 
90255 

(213) 569-6020 





List Price: $99.95 

Requires: 256K RAM, one floppy disk 
drive, DOS 2.6 or later. 

In Short: A powerful TSR package that em- 
ulates the Hewlet!-Packard 41C. Its program- 
editing capabilines and mformative displays 
outshine those of its HP model. Not copy pro- 








WOnrnswn ep 
a 
@Soaoqeecoqeeo @e£i 


HP4IC scientific calculator. 


The flag display is a small matrix of 
dots and dashes related to the | and 0 val- 
ues of the corresponding flag registers. 
The stack display allows the user to take in 
each of the calculator’s four stack and Last 
X values at a glance. The register display 
provides an overview of the calculator’s 
internal registers. While only 10 of the 500 
registers can be displayed at one time, the 
PgUp and PgDn keys let the user scroll 
easily through the rest. 


BUSY SCREENS All of this informa- 
tion initially gives the EL/-4/ screen a 
busy appearance, which is aggravated by 
the needless inclusion of the company 
name, program version, and program seri- 
al number. Thanks to the clever use of col- 
or, however, I quickly learned where to 
look for the information | wanted. These 
extra displays make the EL/-4/ calculator 
much easier to use than the HP41C itself, 
with its single display. 

Programming is another area in which 
ELI-41 outshines its precursor. You can 
program ELIJ-4/ either through ASCII files 





generated by an external text editor or 
through a key capture mode similar to that 


' used by the HP41C itself. While the ASCII | 





ecceeGMere 


The ELI-41 divides your PC screen to show stack and registers alongside a picture of the face of the 


file method is complicated by special pre- 
fix letters that you must add to each com- 
mand, the key capture method is quite sim- 
ple. In addition to the HP41C’s limited 
single-step and back-step capability, EL/- 
41 has a built-in program screen editor. 
You can view the entire program at one 
time and edit any part of it at will. Pro- 
grams may also be saved to disk for later 
recall. 

ELI-4] emulates the constant memory 
feature of the HP41C by letting you save to 
disk. Unlike the HP41C, ELI-4/ does not 
do this automatically, so you must remem- 
ber to save a file before powering down the 
machine. ELI-4/ also supports most of the 
library functions available on the HP41C 
but lacks its stopwatch, alarm, and date/ 
time features. 

ELI-4] does not require an 8087/80287 
math coprocessor but will use one if it’s 
present. Like Hewlett-Packard, Eclipse 
Logic offers several optional packages 
containing extra routines specific to vari- 
ous fields, such as chemistry, physics, and 
architecture. In addition, optional support 
is available from Eclipse Logic for both the 
HPIB interface bus and the HP41C’s HP- 
IL serial interface. 
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@ HP CALCULATOR EMULATORS 


N2 all calculator programs attempt to | 
emulate the hand-held calculators. 
Some are simply calculator programs de- 
signed to run on a PC without any 
thought toward the kind that have real 
buttons to push. They won’t have all the 
features designed into their cousins that 
carry the Hewlett-Packard label, but their 
manufacturers reason that there is no 
point in emulating a calculator on a PC. 
So if HP power is not what you need, 
you can find simpler, generic programs 
that do not deliver much more than the 
capabilities of a wafer-thin pocket calcu- 
lator that you can pick up for about $10. 
These pop-ups can do simple calcula- 
tions, but unlike the wafers, they can be 
called up on your PC at any time. Bor- 
land brought us the original memory-res- 
ident calculator in SideKick, and today 
every memory-resident desktop organiz- 
er worth its salt has at least one buried 
somewhere within its menus. You'll also 
find calculators packaged with keyboard 
macro utilities and desktop tools, as in 
‘ Polytron’s PolyDesk Hl. 
Not all generic calculator programs 
| take the TSR approach, however. Some 
capitalize on the inherent advantages of a 
PC, something their hand-held brethren 
cannot do. Typical of these are Lascaux 
Graphics’ Lascaux!000 and Advanced 
Logic Systems’ CloneWare ALS 18C Fi- 
| nancial Consultant. 





| ELEGANCE OF CONVERSIONS 
The $59.95 Lascaux/000 does simple 
trigonometric functions (sine, cosine, 
and tangent) and their inverses. What 
makes Lascaux/000 unique is its under- 
standing of units. It can solve the follow- 
ing problem: ‘How many feet will a car 
traveling 65 miles per hour go in 45 sec- 
onds?”’ A simple problem? Perhaps. Ba- 
sically, this isa RATE * TIME problem, 
the rate being 65 mph and the time set to 
45 seconds. 

What makes this problem difficult to | 
solve is the number of unit conversions 
that have to be pertornied, fitst fvonesée- 
onds to hours and then miles to feet. With 





PC 


GENERIC CALCULATORS 


Lascaux1000, the user simply enters ‘*65 
mile per hr * 45 sec ="" and, voila, he 
gets the answer. Lascaux/000 makes all 
necessary unit conversions. Like all bril- 
liant idcas, one wonders why someone 
hadn’t thought of it before. 

Users are free to define their own 
units. If Lascaux/000 does not know 
what a furlong is, for example, all you 
have to do is tell it and save the new defi- 
nition file to disk for future use. In addi- 
tion, Lascaux/000 maintains a dictio- 
nary of commonly (and some not-so- 
commonly) used constants and their 
units. The user can define new constants 
or modify existing ones at will. 

Since Lascaux/000 understands 
units, it can find many calculation errors 
as they are made. Lascaux!000 can also 
manipulate fractions in the event the user 


Pe 
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ETOH Clone Ware ALS 18C 


Financial Cansultant 
Advanced Logic 
Systems 
m 1211 Alderwood Ave. 
Sunnyvale, CA 94089 
(408) 747-1988 
List Price: $89.95 
Requires: 50K RAM, one floppy disk 
dnve, DOS 2.0 or later. 
In Short; A menu-driven four-function 
calculator that is nonprogrammable. Limil- 
ed features, but wonderfully easy to use. 
Not copy protected. 
CIRCLE 635 ONTREADER SERVICE CARD. 


Lascauxt000 
Lascaux Graphics 
ed 3220 Steuben Ave. 
{ Drew. NY tie 
(212) 654-7429 
| List Price: $59.95 plus 
Lascauxioy $3.00 shipping and 
) | | Somme | handling. 
| Requires: 256K RAM, one Moppy disk 
| drive, DOS 2.1 or later 
| In Short: A simple trigonometric calcula- 
| tor that can automatically covert units of 
value. Not copy protected 
CIRCLE 634 ON READER SERVICE CARD. 





| is uncomfortable with decimals. With the 


program, two and one-half stays 22 and 
not 2.5, and it can display fixed decimal 
and scientific notation, if preferred. 
However, Lascaux/000 lacks advanced 
scientific and business functions and so is 
not terribly useful to power users. 


MENU ORIENTATION = CloneWare 
ALS 18C Financial Consultant, which 
lists for $89.95, takes a completely dif- 
ferent approach. The calculator portion 
of the program is of the four-function va- 
riety. However, attached to it is a menu 
of some 20 common business functions. 
Unlike normal calculator functions or 
programs written for a general-purpose 
calculator, these functions are menu ori- 
ented. 

This is helpful to absentminded types 
who, like me, can never remember 
which values to fill in when computing 
present-value problems and when to fill 
in the values. With ALS /8C, you can se- 
lect Present Value from the menu and 
then simply fill in the blanks without re- 
ferring to the manual. Go back and 
change a value, and the calculator just 
asks which other value you would like it 


| torecalculate. 


Input with ALS /8C is much more 
flexible than with most calculator pro- 
grams. The user can scroll back and forth 
with the arrow-keys and provide values in 
any order. A small four-function calcula- 
tor stands off to the right of the screen in 
case it is needed to help calculate one of 
the input values. Output on ALS /8C is 
also more flexible. Some functions gen- 
erate whole tables of output, including 
pages of amortization schedules, on the 
printer. 

ALS /8C is not programmable and its 
functions may not be enough to satisfy 
the power user, but this is far and away 
the easiest financial calculator to use that 
I’ve come across. If you have moderate 
needs, like deciding if you can afford a 
new house or if you should buy or lease 
that tew var, this tay be Tor you. 
—Stephen Randy Davis 
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VAX access 
and PC applications. 
Hmmm! . | 


dea | 
in one Small space. | 


The COLORSCAN/2 color graphics work- 
station “is an idea whose timelhas come,” 
reported Digital Review. Itfits two eapabili- 
ties- VAX™ access and the ability ™ run PC 
applications- into one very small, law profile 
enclosure with quiet, diskless operation. 
it'sa builtin plug-compatibleVT"'260 | 
text/color graphics terminal fer all your VMS™ 
and UNIX® information access. And it’s a high- 
performance MS-DOS® persopial demputer for 
today's business applications. All munesieek | 
ergonomically-designed desktiip workstation. 
There's more, too. Parafel VT200 and ' 
MS-DOS operations. fet15", Sixel, Tektronix") 
and EGA plas compatible color graphks ; 
(640 x 48°5 16 fesslation). Bum culind) | 
paste. Full 132-colunin display 
ern otlier Wert” The HELORSOAN 2" 
according te’ Frank J. Berfler, je, editor f 
PC Magazine, *‘is an exceiient soiution to 
desktop clutter for any combination of PC, 
LAN-based and host-based applications.’ 

To find out more, cali Datamedia at 
1-800-DMC-INFO. 























UUnretouched screen 
10 x 15 x 2.5-inch base unit j 
DLORSCAN ts a registered trademark of Da ation. VAX, V7, UPAS anf ReGIS are trademarks of Digital Equipmen CIRCLE 541 ON READER SERVICE CARD 
Carpe NIX tg a register Ge E vatories. MS gistered trade rt ft Corporation, 


44 Trafalgar Square. Nashua, NH 03063 


nn, UNIX i 
iT Tektronix rademiark of Tekctr 
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HP41E 


Of all of the emulators we tested, Straight- 
Forward’s HP41E, at $115, looks the least 
like an actual calculator on-screen. In fact, 
when first loaded, HP4/E displays a menu 
screen. From this screen you may select 
any of a number of canned programs 
(called buttons) or drop into the calcula- 
tor’s free-entry mode. In this mode HP41E 
displays something resembling a calcula- 
tor face on the right-hand side of the screen 
with a display of the stack contents on the 
left. 

HP41E duplicates all the functions of 
the Hewlett-Packard 41C. To emulate the 
optional libraries of specialized programs 
that you can buy from HP, StraightFor- 
ward provides additional buttons. Each 
button performs a specialized function, 
and unlike Hewlett-Packard, StraightFor- 
ward sells these functions separately as 
well as in collections. The HP4/E catalog 
offers hundreds of different buttons, usual- 
ly ata mere $5 apiece. Apparently, 


StraightForward intends for you to rely on | 


these rather than developing your own rou- 
tines, for HP4/E provides no debugging 
or program development capabilities other 
than those built into the HP41C itself. 


EXTENSIVE HELP HP41E is the only 
product reviewed here that you cannot in- 
stall as aRAM-resident pop-up. However, 


FACT 


HPALE 

StraightForward 

3901 Via Ora 

Long Beach. CA 90810 

(800) 553-3322 

(800) 237-9680 (in 

“alif.) 

List Price: $115 for stan- 
dard version, plus $2.95 shipping and han- 
dling; $100 for 8087 version, 

Requires: 256K RAM, one floppy disk 
drive, DOS 2.1 or later. 

In Short; This Hewlett-Packard 41C emula- 
tor offers extensive on-line help. StraightFor- 
ward also provides a wide selection of op- 
tional specialized calculation routines for this 
package. Not copy protected. 

CIRCLE 633 ON READER SEAVICE CARD 
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You use a combination of function keys and alpha keys to do your calculations on the HP41E 


calculator program. 


« The on-line help of 
StraightForward’s HP4/E 
is so extensive that the 
package has no manual at 
all and does not even 

need one. 


HP41E emulates constant memory by sav- 
ing values to disk automatically. Whenev- 
er you nun the program, it loads these val- 
ues from the disk, so you find the same 
numbers in the registers as when you last 
used the calculator. 

HP41E offers by far the most extensive 
help screens of any of the packages tested. 
You can select the level of help you want 
access to, ranging from full help to almost | 
none. Even in the no-help mode, you exe- 
cute most of the package’s functions from | 
generally self-explanatory menus. In the 





full-help mode, the number and length of 
help screens border on the ridiculous. The 
on-line help is so extensive that the pack- 
age has no manual at all and does not even 
need one. 

HP4lE comes with or without 
8087/80287 support, and it supports a Mi- 
crosoft mouse. StraightForward claims 
that its product also supports direct PC-to- 
HP4IC transfer via the HP-IL LinkCard 
and Interface Module, but we were unable 
to test this feature. 


KSH-1 
KSH-2 


Unlike the other two packages reviewed 
here, which are modeled on the high-end 
HP4I1C, K Software House’s KSH-/ and 
XSH-2 emulate simpler Hewlett-Packard 
units. KSH-/ successfully duplicates the 
functions of the HP11C scientific calcula- 
tor, and KSH-2 replicates the HP12C fi- 
nancial calculator, which replaces some of 
the more advanced scientific functions 
with those common to business use. Each 
retails for $49.95 for the standard version; 
add $10 for the 8087 version. 





PC MAGAZINE @© FEBRUARY 16, 1988 
246 


ALL CLONES ARE CREATED EQUAL....BUT CMO MAKES THE DIFFERENCE 
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GREAT PR 
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XT SYSTEM 


BASIC SYSTEM CONFIGURATION 


8 MHz 80286 16-Bit Microprocessor 

512K Motherboerd Memory Expandable to 1 MB 
12 VO Expansion Slots (6 16-Bit & 2 8-Bit) 
Clock Calendar with Battery Backup 

1.2 MB Floppy Disk Drive 

Herd Disk/Floppy Controller Card 

238 Watt Power Supply 

Fully Compatible High Speed BiOS 

84 Key 5151-Type Style Keyboard 

Microsoft MS-DOS with GW Basic 

5 Half-Height Front Storage Slots (4 exposed) 
24 Hour Burn-in 

DOS with GW Basic 


$999 


BASE SYSTEM PRICE: No. CA5170-01 


Monitor Optional 


PC-TOO 
10 MHz 
0 WAIT SYSTEM 
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COMPUTER MAIL ORDER 


477 East Third Street, Dept. B1, Williamsport, PA 17701 


All Major Credit Cards Accepted 


BASIC SYSTEM CONFIGURATION; 


NG_« EXPERT CONSULTATION « ONE YEAR WARRANTY 


BASIC SYSTEM CONFIGURATION: 


NEC V-20 CPU, 12 MHz Speed 
640K Mother Board Memory 

8 I/O Expension Slots 

360K Floppy Disk Dnve 

Floppy Disk Drive Controller 

Clock Calendar with Battery Backup 
150 Watt Power Supply 

IBM Compatible BIOS 

4 Half Height Front Storage Slots 
100-Key AT-XT Switchable Keyboard 


24 Hour Burn-in 
$579 


BASE SYSTEM PRICE: No Capc12.01 


Monitor Optional 


8 MHz 
ATSYSTEM 


10 MHz 80286 16-Bit Microprocessor 

512K Motherboerd Expandeble to 1 MB 

12 VO Expansion Slots (6 16-Bit & 6 8-Bit) 
Battery Backed-up/Reel-Time Clock 

1.2 MB Floppy Disk Drive 

Ouel Hard Disk/Dual Floppy Controller Card 
238 Watt Power Supply 

Fully Compatible High Speed BIOS 

5 Helf-Height Front Storage Slots (4 exposed) 
101-Key Enhanced Keyboard 

24-Hour Burn-in 


$1199 


BASE SYSTEM PRICE: No CAs191-01 
Monitor Optional 










FOR FAST, FRIENDLY, KNOWLEDGEABLE SERVICE 
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IBM 

PS/2 Model 50 

* 80286, 10 MHz 

* 128K ROM, 1 MB RAM 
© 20 MB Herd Drive 

* 1.44 MB 3.5" Disk Drive 


No. IBS50 


PS/2 Model 30 

© 720KB 3¥2" Disk Drive 
© 640K RAM, 8MHz 

® 20 MB Hard Drive 

* 101 Enhanced Keyboard 


No. IBS32 


$1799 $2859 
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AST 
Premium Model 140 
* 1.2 MB Floppy, 101 Keyboard 


COMPAQ 
DeskPro 386/20 Model 60 
* 80386 Proceesor, 20 

* 1 MB RAM, 1.2 adh 
* 60 MB Hard Drive 

* Peraliel end Serial Ports 


No. CQ145 


* AST 3G Plue Board 
No. ATP140 


$5999 





TOSHIBA NEC 
T-1000 Lap Top Multispeed EL 
© Fully IBM compatible * Dual 3%" 720K Floppi 


«© 512K RAM * 640K RAM, 512K ROM 
© Backlit LCD Screen 


© 9.54 MHz CMOS V-30 
No. NIMS 


© 720K 3%" Disk Drive 
© 640 x 200 Pixels 


No. TB1000 


$1599 


$879 














« 40 MB Fixed Disk Drive 
* MS-DOS 3.2 & GW-Basic 


No. NIHS01K 


$2399 





COMPAQ 
Portable 386 Model 40 


© 80386 Processor 

© 1 Megabyte RAM 

© 40 MB Fixed Drive 

© 1.3 MB Diskette Drive 


$6399 


No. CQ114 





SELECT FROM OVER 3000 PRODUCTS 


BOCARAM 2 
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BOCA BOCA VIDEO SEVEN VIDEO SEVEN 


EGA BocaRam AT VEGA Deluxe VEGA V*GeA 

* 640 x 350 Rasolution * 16 Bit, Runa to 16 MHz © 752 x 410 Display * 800 x 600 Resolution 

* 18 Color/64 Paletta * 1 MB - 4 MB Memory * EGA, CGA, MGA, HGC © 256 Simultaneous Colors 

* 256K of Video Memory * Expended, Extended, LIM ® 256K-DRAM Screen Buf. * Supports Both Analog & Digital 


No. BOEGA $ 1 39 No. BOAT10 $299 No. VSEGAD $229 No. VSVGA $329 





TSENG LABS EVEREX EVEREX QUADRAM 

EVA/480 Autoswitch Enhancer RAM 3000 Deluxe XT386 Board 

* 640 x 480 Rasolution * Autoswitch EGA *® OK-3MB Mamory * PC Upgrada to 80386 Processor 
© CGA, MDA and Hercules Compat. ® 132 Column Operation * EMS, cuended BASE for AT ® 1 MB of Onboard Memory 

* Parallal Port Standard * Parallel Printar Port * Utility Softwara © Quadmaster Softwara Included 


No. TL480 $229 No. EV657 $149 No. EVi59 $9999 No. QU3861 $799 





INTEL INTEL INTEL Math Co-Processors HERCULES 
Above Board/286 in Board/386/PC No. IN8087 PC $129 Graphics Card Pius 
« 512K Expandabla to 2 MB * Converts PC to 16MHz $ © 720 x 348 Bit Mapped Graphics 
. Gonwentional: Expanded & Extended « ty ep tyra No. IN60287-BAT 299 . coh Softwere Included 
ej e rt 
* ATEN? (0 12. EE $ poet wae No. IN80287-10AT ht ee $ 
No, IN4020 349 No. INIB1200 7 99 No. IN60387 539 no. HEGcr 1 69 
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ZUCKERBOARD PS/2 IDEA 5251 DCA FIFTH GENERATION 


50/60 Multifunction Board Terminal Emuiation IRMA Board 2.2 The Logical Connection 
® 512K to 3 MB Memory © Local Twinax Communication * Nativa Moda Coaxial Link * 4 Serial, 2 Perallel in, 2 Parallel out 
© Parallel and Sariai Ports * IBM 34/36/38 Compatibla * IBM 3270 Controller Compatible * Daiay-chainabla up to 315 devices 

* EMS end Diagnostic Softwara « Printer Support, Hot Key * SNA/SDLC or BSC No. ICFI02 258K $989 


No. HX15 $289 No. IE5251 $579 No IRMA2 $799 No.ICFIO3 512K $369 


WE SHIP 90% OF ALL ORDERS WITHIN 24 HOURS 








___ ee 
EPSON LX-800 EPSON EX-800 EPSON EX-1000 
® 150 cps Drafl/30 cps NLQ © 9 Pin Dot Matrix © 9 Pin Dot Matrix 
* 9 Pin Dot Matrix, 60 Column e 300 CPS Draft/50 CPS NLQ © 300 CPS Draft/50 CPS NLQ 
© Built-in Tractor Feed ¢ 60 Column, 8K Buffer © 132 Coiumn, 8K Buffar 
No. EPLX800 $ 1 79 No. EPEX800 $429 No. EPEX1000 $489 





EPSON FX-286E EPSON LQ-500 EPSON LQ-850 

© 240 eps Draft/40 cps NLQ @ 24 Pin Dot Matrix « 330 cps Draft/60 cps NLO 

© 132 Column, 8K Buffer © 160 CPS Draft/60 CPS NLQ © 24 Pin Print Haad 

© Friction/Tractor Feed e 8K imput Buffer ¢ Parailal/Serial with 8K Buffar 

No. EPFX286E $ 4 7 9 No. EPLQ500 $ 3 3 9 No. EPLQ8S50 $ 5 2 9 





DICONIX INKJET 150P SHARP FO-210 Facsimile CANON PC-25 Personal Copier 
¢ ACIDC Powared Portable © Half-tona Transmission e 8 copias per minuta 
© Centronics Parallal 8 Bit © Automatic Contrast Adjustmant e Wait tima 20 seconds 


ok: DrafvS0 cps NLQ $3 1 9 = ll for 87 #'s $ 1 49 9 ag Son up to 356x216 mm $8 9 9 





SS — 
OKIDATA ML-193 Plus OKIDATA ML-293 OKIDATA ML-393 Plus 
* 200 CPS Draft, 40 CPS NLQ © Dual 9 Pin Dot-Matrix « 450 cps Draft/180 cps NLQ 
© 8K Print Butter © 240 cps Draft/100 cps NLO © 24 Wira Dot Matrix 


NOK $469 veo "$B 39 oc Om $QBO 


ONE OF THE OLDEST AND LARGEST COMPUTER MARKETERS. C 
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BROTHER M-1509 Dot Matrix BROTHER HR-40 Dalsywheei BROTHER HR-60 Daisywheel 


¢ 180 CPS Draft/45 CPS NLQO « 40 CPS, 136 Columns © 60 CPS, 136 Columns 

« Auto Paper Loading ¢ 2 Color Printing © Diablo 635 compatible 

¢ Friction and Pin Feed ¢ Friction and Forms Tractor ¢ Standard Parallel Interface 

No. BRM1509 $389 No. BRHR40 $499 No. BRHR60 $739 





NEC 2200 NEC P760 Pinwriter C.ITOH 315XP 


© 24-Wire Dot Matrix © 24-Wire Print Head © 300 cps Draft/50 cps NLO 

¢ 170 cps Dratt/55 cps NLQ © 216 cps Draft/65 cps NLQ ¢ 15" Carriage Width 

* 360x360 Dots per inch © 136 Column Carriage « IBM/Epson compatible 

No. NIP2200 $379 No. NIP760 $659 No. TE315XP $559 





PANASONIC KX-P1091-II STAR MICRONICS NX-1000 STAR MICRONICS NX-15 


¢ 194 CPS Dot Matrix ¢ 144 cps Drafv35 cps NLO © 120 CPS Draft, 50 CPS NLQ 

© 9-Pin Print Head ¢ 4K Buffer, 80 column, Auto feed ¢ §K Butfer, 132 Column 

¢ IBM Pro Printer Emulation © Friction and Tractor Feed © Friction & Tractor Feed 

No. PA1091 $ 1 89 No. SGNX1000 $ 1 89 No. SGNX15 $3 1 9 








TOSHIBA P321SL TOSHIBA P35 1-SX CITIZEN Premier 35 


© 24 Wire Print Head © 24 Wire Print Head ¢ 3 cps Daisywheel 
© 216/180/72 cps © 360 cps Drafv'120 cps NLQ © Built-in clock/calendar display 


nore SRQ9 voressix $999 Nocaras "= $4BQ 


WE WILL MEET OR BEAT ANY COMPETITIVE PRICE. 





MAGANAVOX MAGNAVOX MAGNAVOX MAGNAVOX 
Monochrome Monitor RGB/Composite Enhanced Disp! Multimode Displa 
° Me Amber or Graen Display © 13” Dark Bulb Screen © Up to 690 x 350 set © Digital and Analog play 
® 1000 Lines © 600 x 240 Pixel Resolution © 64 Colors in EGA Mode © 926 x 580 display 

© Dark Glass CRT © Green Text Display Switch © Text Display Function © 15 KHz to 34KHz 


nenarezsamcer $8929 no ures $269 wonaross $369 no.narers $489 





AMDEK AMDEK AMDEK AMDEK 


Video 410 Serles Color 722 Monochrome/432 Monltor/732 

© 12" TTL Amber, Green, White © 13” In-Line etched scresn ¢ PS/2 MCGA & VGA Compatibla ® Palatta of 256,000 colors 

® Up to 960 lines © Supports 64 Colora © 640 x 460 Pixel Resolution © 12” Etched Glass, Non-Glare 
© Flat non-glara screen © 720 x 350 Display ¢ 31.48 KHz Scan Frequancy © 640 x 480 MCGA Compatible 


No. AM410A, G, or W $159 No. AMC722 $429 No. AM432 $179 No. AMC732 $499 









PRINCETON PRINCETON ZENITH ZENITH 

MAX-12 Ultrasync ZMM-149 VGA ZCM-1490 VGA 

© 12" Amber TTL © 12” Analog/TTL .28mm Dot Pitch © IBM VGA Monochroma © 14” Analog/TTL, .31 Dot Pitch 
© 720 x 350 Diaplay © 800 x 600 Rasolution © 14” High Resolution © 64 Availabla Coiors 

© 16 Shades © IBM PS/2 & Mac |i Compatible © 31.49 KHz Scan Frequency © 25 MHz, 640 x 480 Rasolution 


No. PNM12 $139 No. PN12U $549 No Zvwi4o White, $239 No. ZEC1490 $749 





THOMPSON THOMPSON NEC 1402 NEC 


Model 4120 Model 4375M Multisync Il Multisync Plus 
© 14” RGB/Comp/Analog « 14” Super High Contrast © Multisync RGB ° 15” Flattaned CRT 
© 560 x 240 Pixel Rasolution © 64 Available Colors © 800 x 560 Display © 960 x 720 Resolution 
® .51 Dot Pitch, 12 MHz © 30 MHz, 800 x 560 Resolution © 6 Taxt Switchable © 3-Way Taxt Switch 


No. TPC4120 $239 No. TPC4375M $499 No. NEC 1402 $599 No. NEC1501 $999 


OUR STAFF PROVIDES UNEQUALLED TECHNICAL SUPPORT 





MOUNTAIN MOUNTAIN PC-TOO POLAROID 
Drivecard Dual 20 Bernoulll Datasave 4000 Pallette Plus 

© Bernouil Technol ° 40 MBF i * Co fi Recorde 
* 20Meg.No.mezo = =—§ $489» OTS Me cannives > 3¥9"" Pockat Siza Cartridges > a5mm end 3x4 Film Unit 
* 30 Meg, No. MB30 $ 5 39 ® Requires PC2 Controlier e Uses existing floppy controller © 8 Pellette Software included 


* 50Meg, No. MBSO $699 no. massi76 $1799 No. MBPC1206 $479 No. POO1P $2399 





SEAGATE EVEREX IRWIN CMS 
Hard Drives ‘ Excel-Stream 60-8 10 MB Tape Drive Drive Plus 21. i 
5 = ¢ 60 MB Cassetta Back. © 10 MB Fi tted Capa e 21 MB Expension 
OM He BING: ST-225 249 © Backs up 5 MB per minute °8 sities Bacicn me * 3%" Rigid Disks 
* 30MB 2 HtNo.st-238 %39Q  ° Built-in Formetter © Helf-height Intarnal ¢ 5 MB/sec. Transfer Rate 


+ 40MB % HtNo.sT-251 S439 No. EV60E $729 No. IW110D $2 19 No. CH200P $3 19 





HAYES HAYES NOVATION U.S. ROBOTICS 
Smartmodem 1200 Smartmodem 2400 Parrott 1200 Direct 2400 PC 

© 2300/1200 Baud External © 300/1200/2400 Baud Extarnel © Compact 300/1200 BPS © 300/1200/2400 Baud Internal 
® Automatic Speed Selection ® Non-Voletile Memory ¢ “AT" (Hayes) Command Compatible © Carrer detect override 

® Voice/Data Transmissions ® Stored Number Dial © No Batteries or AC Requirad * Audio phone line monitor 


No. HY1200 $2 79 No. H¥2400 $429 No. NV700 $9999 No. UR2400 $ 1 79 





ZUCKERBOARD ANCHOR EVEREX EVEREX 

The Nude Modem 1200E Evercom 920 Evercom 945 

® 1200 Baud Half Card ¢ 300/1200 BPS, AA/AD ® 300/1200 Baud Haif-Size ® 300/1200/2400 Baud Externel 

® Fully Heyes Compatible ® 100%Hayes Compatibla © Bell 103/212A Compatible © “AT” (Heyes) Command Compatible 
© PC Talk ili Softwere ¢ 5 Year Limited Werranty ® Auto Answer/Auto Dial © Status indicator LED's 


No. HX12 $ 7999 No. ANA1200E $ 1 29 No. EV920 $g999 No. EV924E $239 


MAJOR CREDIT CARDS ACCEPTED 





Micropro 


Professional 4.0 $92 39 


wiGL, No. ICMPO3 


mu 
— 
PFS: Professional 


Write $ 1 49 


No. ICPF11 





SONY 3%" & 5%” Diskottss 
© 3%" DS/DD 10 Pk No. SCMFD2 $18.99 
¢ 5%" DS/OD 10PKNo.SCMD2 $7.99 








UBASE HE PLUS 









Word Perfect 
4.2 
No. ICSS01 


d-Base Ill + 





No. ICAHO3 


{ 


Fast Back Plus 
No. ICFI04 $ 8 9 9 9 


“Mi itiMate 
a 


_ 





Microsoft Mouse 


w/ Paintbrush 
No. ICMRO2 


$119 
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Muitimate R:Base 
Advantage II System V $449 


No. ICMMOz 






Crosstalk XVI 
Ventura 


$8999 no icxeo 


No. ICMFOt 


CMO POLICIES 


e Next Day Shipping on all in-stock items. 
¢ No Surcharge on Visa or Mastercard orders. 


e Credit Cards are NOT Charged until order is shipped. 
e Add 3% (minimum $7.00) shipping/handling on all orders. 
e All items subject to availability and price change. 

e Retumed items may be subject to a restocking fee. 

e PA residents add 6% Sales Tax. 


















IMSI Optimouse 


w/Dr. Halo 
No. ICIMO4 


$gg999 






Logitech Mouse 


$7999 


No. ICLGO3 





Norton Utilities 


$ 5499 


No. ICNOO1 





MAXELL Doubie & Hi Density 


© 6% DS/DO 10 Pk No. MXD2 $8.99 
© 5% Hi Dens. 10 Pk No. MXD2HD $ 18.99 
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KSH-1 mimics the face of the real HP11C scientific calculator, It even gives you an image of an 
Enter key on your screen. 


KSH calculators do their utmost to pre- 
sent the user with an accurate visual repre- 
sentation of a calculator. The F key is gold, 
the G key is green, and the frame is gold, 


FACT 


KSH-1 

KSH-2 

K Software House 

Route 2, Box 83B1 

Unionville, TN 37180 

(615) 294-5090 

List Price: KSH-1, stan- 

dard version, $49.95 plus 
$3 00 shipping and handling ($59.95 for 
8087 version): ASH-2, standard version, 
$69.95 plus $3.00 shipping and handling 
($79.95 for 8087 version). 
Requires: 128K RAM, one dish drive, DOS 
2.0 or later. 
ta Short: The KSH-/ emulates the HP1LIC, 
and the ASH-2 emulates the HP12C. Their 
awkward method for manual input limits 
their usefulness. hut when run as TSRs, they 
offer a handy and unique capability to import 

| blocks of data from the screen. Not copy pro- 


Vela ad bya) 


KSH —1 
SCIENTIFIC 
CALCULATOR 


ae 





just as on the original. The result is beauti- | 


ful. Unlike what the other two packages 
provide, however, no extra displays show 
anything beyond what the user of a real 
HP11C or HP12C would see. 


ON-LINE HELP = This direct mimicking 
of the original extends even to the point of 
requiring the user to move the cursor about 
to ‘‘push”’ the buttons on the screen. For- 
tunately, KSH programs support a Micro- 
soft mouse. With it, I found input to be tol- 


erable; without it, input was just too slow | 


to be useful. An altemative set of input 
keys allows you to enter values directly 
from the keyboard without moving the 
cursor, but the assignments are so obscure 
that they are very difficult to remember, 
despite the on-line help. Besides these ex- 
planations of key assignments, no other 
on-line help is provided, since everything 
else about these calculators is quite 
straightforward. 

You can execute both KSH packages 
from the DOS prompt, and they will sup- 
port Microsoft Windows when run this 
way. They can also be installed as TSR 


pop-ups, with KSH-2 consuming roughly | 


65K bytes of RAM and KSH-/ consuming 











only about 50K bytes. The hotkey is user 


| selectable, so it will not conflict with those 


of other RAM-resident programs you may 
use. As with ELJ-4/, you cannot load ei- 
ther of these programs as a pop-up when 
you're in the root directory but must first 
change to the directory that contains the 
program and its support files—a minor 
nuisance when loading the program from 
an AUTOEXEC.BAT file. 

When run as TSRs, KSH-/ and KSH-2 
offer some attractive features. Not only 
can they export single values by assigning 
the X register to a hotkey, they are unique 
in being able to import large blocks of data 
at one time. The user simply marks off a 
block of the screen containing as many 
numbers as desired. Subsequently, each 
time the user hits the Import key, the next 
value from the block is entered sequential- 
ly into the calculator. This is such a simple 
and elegant improvement over the stan- 
dard single-value import, I am surprised 
more calculators do not offer it. Both cal- 
culators also come with a separate RAM- 
resident notepad utility. 


PC-12C 


The very first sentence of PC-/2C’s man- 
ual explains its purpose: **Your PC-/2C 
. .. isa complete emulation of the Hew- 
lett-Packard 12C financial calculator.’* 
Unlike the HP12C, however, Popular 
Programs’ PC-/2C is not programmable. 
In addition, PC-/2C makes no attempt to 
emulate the constant memory feature of 
the calculator by saving values to disk, as 


FACT 


[ re (fie 
Popular Programs Inc 
} Pincenst Cticleos Umervcims 135 Lake St.. #180 
= Kirkland, WA 98033 
| (800) 447-6786 
{ ‘ (206) 822-7065 
1 List Price: $69 95 
—! Requires: 66K RAM, 
one floppy disk drive, DOS 2.1 or later. 
In Short: An HP12C emulation program that 
conveniently uses the keyboard for manual 
input. However, it is nol programmable. Not 
copy protected 
CIRCLE 631 ON READ 
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CORPORATE AMERICA 
MAKES SMART DECISIONS. 
THAT'S WHY 


SO MANY NETWORK 
WITH 3Com 3+. 





It's no accident that more than two-thirds 
of the 3Com 3+ networks in operation 
today are helping to improve the produc- 
tivity of America’ largest corporations. 

Corporations who realize that systems 
installed in the eighties can affect profit- 
ability into the nineties. 

And that connectivity means more than 
the simple linking together of individuals 
into workgroups. 

At 3Com we share and understand 
these concerns. 

That’ why our vision of total networking 
includes the internetworking of work- 
groups, whether they run on Ethernet, 
Token Ring or AppleTalk. 





The linking of micro to mini to main- 
frame, irrespective of architecture. 

And the total transparency of software, 
both operating system and application. 

At 3Com we've 
addressed these 
concerns...and 
developed solu- 
tions that work 
both today, and 
in the future. 

By using 
3Com 3+ oper- 
ating software on 
3System networks, Manufacturing and Distribution 


. Companies keep their networks 
users Can integrate moving with 3Com 3+. 








© 1987 3Com Corporation. 3Com is a registered trademark of 3Com Corporation and 3System. 3Station and 3+ are trademarks of 3Com Corporation. IBM. Token Ring. PC and Personal System/> 
trademarks of International Business Machines. Inc. 


PCs, Personal System/2s, 
Macintoshes and other work- 
stations (including our own 
high-performance 3Station) in 
single or multiple workgroups. 

These groups can run, 
and share, an almost limitless 
choice of network certified 
and supported application 
software available and developed through 
our partnerships with leading software 
companies. 

Just as we've developed partnerships 
with other major companies, like Digital 
Communications 
Associates, 
Hayes Micro- 
computer 
Products, Inc. 
and Bridge 
Communi- 
cations, Inc. 
(now a division 
of 3Com) to pro- 
vide ure us mut 3Com 3+, the gold standard 
and micro to main- ‘in networking for Financial 
frame connectivity. Institutions. 

And because of our commitment to 
the protection of your investment in 3Com 
systems, we offer only the most efficient 








Hospitals and Health Services maintain 
their circulation by networking on 
m 3+, 


and cost-effective upgrades 
to improved networking 
platforms. 

So as Corporate America 
makes its anticipated move 
to OS/2 system software, 
3Com customers will be at a 
distinct advantage, because of 
our joint development with 
Microsoft Corporation of their OS/2 
networking software. 

3Com customers will then enjoy the 
increased power of OS/2, enhanced 
through powerful, new 80386-based servers 
and workstations, that will be easily and 
inexpensively integrated into their existing 
3Com systems. 

So for networking solutions today that 
you can live with in the future, look 
to 3Com. 

A company whose vision is compatible 
with yours. 

Just as your networks should be with 
each other. 

For your nearest 3Com dealer, call 
1-800-NET-3Com. 
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Macintosh is a registered trademark and AppleTalk is a trademark of Apple Computer, Inc. OS/2 is a trademark of Microsoft Corporation. 


@ HP CALCULATOR EMULATORS 


REVERSE POLISH NOTATION 


he algebraic notation in common use 
today has been formulated by scien- 
| tists and engineers over the centuries for 
solving mathematical problems on pa- 
per. For this medium it is ideal, but on 
calculators it can become awkward. 

You're fine if you want to multiply 
the numbers 3 and 5 on a normal calcula- 
tor. You simply enter ‘‘3 X 5 =’’ to get 
the answer. Multiplying a number times 
a sum—say 3 times the sum of 4 and 
I—is also a fairly simple task. You just 
enter ‘‘3 X (4 + 1) =” and the parenthe- 
ses force the addition to be performed be- 
fore the multiplication. Yet when calcu- 
lations become more complex and 
involve sets of parentheses within other 
sets, the memories of both operator and 
calculator begin to feel the strain. 

When Hewlett-Packard introduced its 
first scientific calculators, their memo- 





ties were small and their processors very | 
slow. The company needed a way to re- | 


duce the demands made on the calculator 
(if not on the operator) and found it in Re- 
verse Polish Notation (RPN). HP now 
uses RPN on nearly all the calculators it 
makes, while all other calculator manu- 
facturers have clung to the normal alge- 
braic symbology. (Non-RPN calculators 
are also known as “TI style”’ calculators, 
as opposed to ‘HP style.’’) 

RPN changes the order of the num- 
bers and the operators. To multiply the 
two numbers in our first example above, 
you would punch in ‘‘3 <Enter> 5 X.”’ 
The special Enter key separates one num- 
ber from another. 

To perform its calculations, an HP 
calculator maintains a four-member 


did some of the other programs reviewed. 
Like the other HP12C emulator, KSH- 
2, PC-12C does its best to mimic the ap- 
pearance of the real thing on the PC’s 
screen. It is not quite as attractive in ap- 
pearance as KSH-2, but PC-/2C’s display 
is nonetheless an accurate and functional 
representation. Like the KSH-2, the PC- 
12C suffers from the absence of the extra 





stack, using the names X, Y, Z, and T for 
the four positions. Numbers are entered 
into the X position, which is also the po- 
sition the calculator displays. The Enter 
key pushes the value of the X into the Y 
position, the Y into the Z position, and 
the Z into the T position. Addition and 
multiplication are performed on the val- 
ues in the upper two positions of the 
stack, with the result being placed in the 
X position, where it is also displayed. 
The values in the remaining positions are 
moved up accordingly. 


STACK STRUCTURE For cach step 
of the example above, the stack would 
look as it does in Figure A. 

The advantage to this system (other 
than eliminating the need for an Equal 
Sign key) becomes apparent in multiply- 
ing a number times a sum. ‘‘3 X (4 + 1) 
=’ would be entered as ‘3 <Enter> 4 
<Enter> | + X.” In Figure B we can 
see immediately why this works. This 


<Enter> 


X: 
Y: 
Z: 
T: 


makes things easier for the calculator, 
but the user is still compelled to remem- 
ber what values are in the various stack 
positions. Although this may not seem 
any easier than remembering the number 
and location of parentheses, those devot- 
ed to the HP calculator maintain that it is. 
These aficionados—mostly from the en- 
gineering and scientific commun- 
ity—look upon TI-style calculators with 
the same disdain a PC disciple reserves 
for a Macintosh. It seems, though, that 
even Hewlett-Packard now recognizes 
that RPN isn’t for everyone, for its 
newest financial calculator, the HP18C, 
supports TI-style entry exclusively. 

Style preference should not be the de- 
termining factor in buying a calculator or 
a calculation program. The presence or 
absence of critical functions, program- 
mability, the number of registers, and the 
quality of construction are just as impor- | 
tant as the order of entering num- | 
bers.—Stephen Randy Davis | 


Figure B: The advantage RPN is clear in this ''3 X (4 + 1)'" stack. 


information on such things as flags and 
registers that the displays of the HP41C 
emulation programs provide. 

PC-12C maps the keys of the HP12C 
onto the PC keyboard’s white keys. Thus, 
the upper-left-hand key on the HP12C, the 
n key, is rendered as a ] on the PC’s key- 
board; the next key, the i, maps onto the 2, 
and so on. This is all very nice, except that 


it leads to some odd conventions such as 
using the U key on the PC’s keyboard for 
the digit 4, I for the 5, and so forth. This is 
not really a problem, however, since num- 
bers also may be entered through the nu- 
meric keypad and, in any case, the keys 
are displayed on the screen. The gold func- 
tions are accessed either by using the Left 
Shift key or by first entering F. Similarly, 
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the green functions use the Right Shift or 
the G key. This system is more logical and 
easier to use than KSH-2's approach of 
‘*pressing’’ the keys shown on the screen. 
|  PC-12C may be executed as a pop-up 
program or as a normal applications pro- 
gram. When installed as a pop-up, PC- 
12C consumes 58K bytes of RAM. The 
user can select the hotkey that invokes the 
program. Should there be a conflict, you 
can enter the hotkey twice; this usually 
brings up the PC-/2C as you are running 
the other application. On-line help is avail- 
able by hitting the Fl key. There is also a 
function to display a *‘tape’’ that shows the 
last few operations, prints them, or saves 
them to disk. The tape can also be stamped 
‘| with messages of up to 23 characters in 
length, a useful feature. PC-/2C will feed 
single values to other applications but will 

not read values off the application screen. 
When installed as an application itself, 
| PC-12C requires 128K bytes and DOS 2.0 
or later. It does not require a hard disk and 
| is not copy protected. PC-/2C responds 
instantaneously with or without a floating- 

| point processor. 

While PC-/2C performs acceptably, its 
lack of programmability keeps it from 
fully emulating the HP12C. But at the 
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Popular Programs’ PC-12C produces a picture of the HP12C calculator on the screen of your PC. 
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» ELI-41 Professional Scientific 
Calculator Software 


Despite the accurate HP enudation 
provided by KSH-1 and KSH-2 and 
the extensive on-line help offered by 
HP4IE, the Editor's Choice goes to 
EL]I-41 Professional Scientific Cal- 
culator Software. Its powerful pro- 
grantediting feature and informa- 
| tive multiple displays set EL1-41 
apart fron its competitors. One 
glance at its screen gives the user 
detailed insight into the inner work- 
ings of the calculator. In fact, we 
found ELI-41 easier to use than the 


| Hewlett-Packard 41C itself. | 


same time, in its efforts to mimic a calcula- 
tor, PC-/2C doesn’t really utilize the ad- 
vantages of the PC. a 


Stephen Randy Davis is a frequent contrib- 


utor to PC Magazine. | 
ou peers 
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$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (617) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 
(617) 655-6066). 


Natural MicroSystems Corporation 
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PIECING COMPONENTS TOGETHER § 


CAN BEA BIG > 


The Canon Express Desktop Publisher is a totally integrated 
system. So when you turn it on, it won't turn on you. 


With most desktop publishing systems you pick a PC from one company, 
a printer from another, an image scanner from a third, and then pray for 
compatible software. Now Canon puts it all together for you, with a tum-key 
system that anyone can master 

Just tum on the Canon Express Desktop Publisher and there’ your color- 
coded menu. Beautiful. With the touch of a function key you ex 
begin giving commands. tn English. In no time at all you're 
selecting style sheets, placing images in a layout and build- 
ing a document. Right on the screen. No need to go to hard 


copy to look at your work. 

We give you a true WYSIWYG environment from start to finish. You have 
nine zoom levels, with editing in each. Plus a built-in, full-function word 
processor, which means you don’t have to exit one software program to enter 
another and make revisions. Complete integration. And you can do it all 
incredibly fast, thanks to our new 80386-based PC. 

Best of all, the whole system is designed by Canon, which means it 
comes with Canon's warranty and service support. So don’t experiment with 

piecemeal desktop publishing. Go with the Canon Express Desktop | 

Publisher And express yourself. For more 

infomation cal 1-800-4412626. © AOD On 
| In Utah, 1-800-922-3131 Canon Express Desktop Publisher 
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® SPREADSHEET ANALYSIS 8 ROBIN RASKIN 


he recent introduction and an- 
nouncements of Microsoft Ex- 
cel, Borland’s Quattro, Lotus 
1-2-3 (Release 3), and PCSG’s 
Lucid 3D has shifted all eyes to 
these spreadsheet heavy-hit- 
ters. As a result, those in the know have 
developed a serious case of high-end tun- 
nel vision. But not everyone needs or 
wants a powerhouse of a program. What 
about a spreadsheet for the rest of us? 
Time, money, and a realistic vision of 
one’s own workplace make lower-end 
spreadsheets an altemative for those with 
more-modest needs. In this issue we look 
at a diverse group of products that offer al- 
ternatives to expensive, full-featured 
spreadsheets. Some, such as Express- 
ware’s ExpressCalc, Stilware Software’s 
FreeCalc, FormalSoft’s InstaCale and 
QubeCalc, and Paperback Software’s 
Number Works, are abbreviated stand- 
alone spreadsheets—spreadsheets that 


PREADSHEET 


FOR MODEST 


ROPOSAL 


don’t offer the full functionality of the big 
guys. Others, like Tandy’s DeskMate II, 
Alpha Software's Electric Desk, Open 
Systems’ Harmony Spreadsheet, Micro- 
soft Works, ButtonWare’s PC-Calc, 
Peachtree Software's PeachText 5000, 
Software Publishing’s PFS:First Choice, 
Scandanavian PC Systems’ Spreadsheet 
for the IBM PC, XT, and AT, and Indian 
Ridge Enterprises’ THE Spreadsheet, of- 
fer an integrated software solution—that 
is, making the spreadsheet component a 
part of a larger system. Still others, such as 
Cotton Software’s BoxCalc 1000, Simple- 
Soft Products’ /r Figures, and Lotus 1-2-3 
Small Business Kit (all reviewed in the 
sidebar ‘*Alternative Alternative Spread- 
sheets’’) are quasi-spreadsheet alterna- 
tives for those with less-traditional bents. 
You'll find the reviews of these products 
grouped into their respective categories 
and listed alphabetically by product name 
within each group. 


Not everyone needs the power (or wants to pay the price) of a 1-2-3-class 


spreadsheet. The 14 packages reviewed here all cost 


less than $200 and provide tools in scale with simpler applications. 
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B® LOW-END SPREADSHEETS 


IS SMALL BEAUTIFUL? As a writer, 
using /-2-3 to take care of my monthly ex- 
pense reports and budgets is like using a 
chain saw to cut my spaghetti. Smaller 
spreadsheets offer tools in scale with such 
relatively simple applications. 

‘Fancy spreadsheets are overkill for a 
lot of people,’” comments Alex Kask, 
president of the MicroManagers Associa- 
tion (MMA). ‘‘Most people are dealing 
with small data sets and fairly simple prob- 
lems. You could use the first version of 
VisiCalc to handie probably 90 percent of 
all the spreadsheet applications that people 
use,”” 

Low-end spreadsheet packages tend to 
be smaller, more manageable, and less de- 
manding in a number of different areas: 
There’s less demand on the user to own 
snazzy hardware like additional memory 
add-in boards or a numeric coprocessor be- 
cause these packages have only minimal 
hardware requirements. There’s less de- 
mand on the time users devote to learning 
because there’s a lot less package to be- 
come proficient in. There’s less demand 
on the user’s pocketbook because none of 
these packages, even the fully integrated 
systems, cost more than $199, and one 
costs as little as $15. 

In tum, most of these packages typical- 
ly don’t offer the full deck of spreadsheet 
features. Generally speaking, these 
spreadsheets are pretty good about han- 
dling simple, linear formulas, but many 
can’t cope with more-complex matrix 
math. Most of these spreadsheets don’t 
come anywhere near the 256-column by 
8,192-row workspace capacity of /-2-3; 
some offer workspaces as small as 99 by 
99—though one of them does give you a 
9,999 by 9,999 area. Recalculation, as 
well as storing and retrieving files, tends to 
be considerably slower than with /-2-3. 
While one package, PC-Calc, performed 
recalcs as quickly as /-2-3, the rest of the 
packages performed from one and a half to 
nearly eight times slower than /-2-3 on the 
PC Labs speed performance tests. Often 
these packages are limited in the number of 
cell and global formats available. Most 
don’t support expanded memory, protect- 
ed passwords, or locked spreadsheets. In 
general most of them eliminate higher-end 
extras such as linked spreadsheets, intelli- 
gent recalcs, a graphics feature, built-in 





macros, coprocessor and extended memo- 
ry support, and a sparse memory-matrix 
design. 

The worst offenders lack commonly 
used features such as named ranges, abso- 
lute and relative cell references, a drop 
down to DOS, and the ability to look at a 
directory of files. The formula entry func- 
tions can be a bit wacky and eccentric, and 
the formula-editing functions on some of 
these programs could make a nonspread- 


= Some of these simple 
low-end spreadsheet 
programs are real 
treasures, others are 

ugly but functional 
ducklings, and still others 
are just plain cheap. 


sheet user out of anyone. And a few lack 
coherent documentation. 

We looked at a flock of simple spread- 
sheets, all vying for this more modest low- 
er-end market. Needless to say, some are 
real treasures, others are ugly but function- 
al ducklings, and others are just cheap. 
Those shopping for altematives to the big- 
name spreadsheet projects can choose 
from these major categories: 





m Simple Standalones: A Dying | 


Breed These products are inexpensive, 
watered-down versions of standard 
spreadsheets. In theory, these spreadsheets 
are’one way of getting your feet wet with- 
out committing tremendous resources. 
But, with prices ranging from $15 to 
$169 a shot—and with unexceptional per- 
formance—you may find it’s better to take 
the plunge with one of the full-featured 
1-2-3 altematives (several cost as little as 
$99). 

The products claim to be easy to learn 
and easy to use, but this is debatable. 
Don’t ever make the mistake of equating 
low cost with ease of use. Typically these 
products are developed and marketed on 


low budgets; often it’s apparent that the 
user interface was not the major concer. 
The documentation tends to be sparse. 
You'll outgrow these products quickly. 
Granted, standalone spreadsheet develop- 
ers deserve a certain amount of credit for 
forging novel user interfaces, but let’s face 
it, at least with /-2-3 copycat products you 
can be sure that the user interface was 
swiped from folks who knew what they 
were doing! 

Shareware spreadsheet products have 
proved to be some of the most pleasant 
spreadsheet alternatives available. Qube- 
Calc and InstaCalc are gems, PC-Calc has 
become the shareware industry standard, 
and ExpressCalc will delight SuperCalc 
users for a fraction of the cost. These pro- 
grams offer a great deal of power for a very 
affordable price. 

The ‘“‘try before you buy’’ credo was 
originally appealing to low-budget home- 
and small-business users, but according to 
representatives at these companies, these 
‘‘alternative distribution’’ programs are 
turning up on the hard disks of some major 
corporations (whether they get used is an- 
other question). 

**We provide a low-cost alternative to 

people who need a spreadsheet but don’t 
have the money to buy /-2-3,"’ says Jim 
Button, a pioneer and long-time survivor 
of the shareware business. ‘‘All of our 
software is low priced and has as much of 
the function of the big boys as possible.”’ 
Button says he’s not concemed about hard- 
ware limitations. ‘‘We’ve found that peo- 
ple do want features,”” he says, ‘‘and our 
users have the required hardware.’’ 
m@ Integrated Packages: A General- 
Strength Solution Integrated packages 
proved to be a more reasonable alternative. 
This genre is not new, but fresh ideas and 
fresh blood are emerging. Though priced 
at only $195, Microsoft Works offers most 
of the spreadsheet capabilities that all but 
die-hard power users will ever need, in- 
cluding macros, a variety of graph types, 
and most of the standard mathematical 
functions. The latest version of PFS:First 
Choice adds graphics and /-2-3 compati- 
bility to an already well-received program. 
Alpha Software, maker of Electric Desk, 
is announcing its next generation of inte- 
grated software even as we review the cur- 
rent one. 
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Manufacturers are defining integrated 


packages as a complete solution for the | 
f | 
small-business user rather than for the user 


who needs sophisticated functions built 
into each component of the program. Ac- 
cording to Microsoft, which recently en- 


tered this ball game with Microsoft Works, | 


the software is intended for the ‘“‘breadth”’ 
user who needs to access a number of ap- 
plications routinely and doesn’t need one 
in-depth application. As these users move 
from application to application, they desire 
a consistent user interface. Packages like 
Microsoft Works also attract the first-time 
user—the user who may have purchased a 
low-cost PC system and now wants the 
software equivalent. When you buy a 
complete system for under $1,000, it’s 
doubtful that you'll run out to buy a 
spreadsheet for $495. 

Other users are introduced to the con- 
cept of integrated packages when they 
come bundled with a low-cost PC. Both 
Electric Desk and DeskMate Il are solid 
with hardware. Smart integrated software 
developers are also recognizing the need 
for upward compatibility. PFS:First 
Choice, Version 2, includes a /-2-3 and 
PFS.:Plan import/export facility. As the 

| big-league software packages grow bigger 
and bigger, require more and more hard- 
ware, and sport heftier price tags, we can 
expect to find an increasing number of us- 
ers who see ‘‘five for the price of one’ as a 
tantalizing proposition. 

A variation of the integrated package is 
the modular package. These packages, in- 
cluding THE Spreadsheet and Harmony 
Spreadsheet, are sold as separate entities, 
but they work, with varying degrees of 
success, with-other application modules 
available from these companies. The bene- 
fit of the modular approach is that you get 
to pick and choose modules in order to best 
tailor a personal productivity solution. The 
caveat is that the degree of data integration 
and functional similarity between modules 
is not as high as in truly integrated pack- 
ages. 

And while the initial encounter with an 
integrated package may feel like a mar- 
riage, the honeymoon may be short-lived 
if your needs grow or change. Study the 
features carefully, if you try to do more 
than the system can do, you’ll only feel ag- 
gravated. 





NICHES AND NOVELTIES _ The origi- 
nal electronic spreadsheet was a novel in- 


vention, and two others we’ve seen during | 


this review are novelties in their own right. 
Refreshing oddities such as Jt Figures, a 
hybrid calculator/spreadsheet, and Box- 
Calc 1000, which uses boxes instead of 
cells and includes a flexible word proces- 
sor for easy creation of proposals that in- 
clude both text and figures, remind us that 
there is room for innovation and that many 
innovations are made outside of the large 
R&D offices. We can surely expect to see 
more variations on these spreadsheet 
themes in the future. 

So far, the big guys don’t have much to 
be afraid of. The ‘‘not very significant’ 
other segment of the spreadsheet market 
holds only a puny 4 percent (50,000 
copies), according to DataQuest. ‘‘Every- 
body hears about what a spreadsheet can 
do, and then they go out and buy Lotus,"’ 
says Kask (a SuperCalc4 user himself). 
““There’s a lack of consciousness about 
other available alternatives."’ 

On the other hand, low-cost integrated 
packages with spreadsheet components 
and shareware spreadsheets do seem to be 
gaining followers. Standalone mini- 
spreadsheets appear to be sinking into obli- 
vion—partly because they are inferior 
products, but partly, because of the hub- 
bub that the low-cost J-2-3 clones have 
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generated. Why buy a $70 non-Lotus 
spreadsheet when you could have the qua- 
si-real thing for a few dollars more? 


WHEN BIG IS BEAUTIFUL There’s a 
certain comfort in using the same software 
as the rest of the world. The larger spread- 
sheets have the numbers (user numbers, 
that is) on their side. They all import and 
export from outside sources. They all have 
copious literature and tutorials included in 
the packages and available from third-par- 
ty sources. When was the last time you 
saw a book about PeachText 5000 on the 
shelves at your local bookstore? 

The big guys have third-party add-in 
software for everything from templates, to 
note-takers, to natural-language inter- 
faces. Most are well aware that many users 
need only a subset of their program’s fea- 
tures, and they accommodate. Super- 
Calc’s ‘10 Minutes to SuperCalc’’ may 
be the only 10 minutes some users ever 
need to spend with the reference material. 
Lotus Development Corp. is taking a dif- 
ferent tack by answering what it considers 
to be the needs of the small-business users 
with its Lotus 1-2-3 Smail Business Kit. 
The comfort factor in doing what the 
Joneses do should not be underestimated in 
choosing a spreadsheet (especially when 
you need to read Mr. Jones’s data into your 
spreadsheet). 

Large packages are often far easier to 
leam and to use than their minicounter- 
parts. They support enough hardware to 
make use of more-graphical environ- 
ments, and they require enough memory to 
include better help, tutorials, and prompts. 
They make difficult features easy to master 
by including goodies such as a macro learn 
mode, a cleaner pathway to and through 
DOS, better customer support, constant 
upgrades, and support for external de- 
vices. 

Reflecting on the macho versus mini- 
spreadsheet quandary reminds me of the 
guy who drives his brand-new BMW into 
New York City. With a 55-mph speed lim- 
it and traffic at every comer, it’s unlikely 
he’ll use his vehicle to its potential. So, if 
you can’t push a BMW to its limit, why not 
go out and buy a Yugo? I don’t know for 
sure why not, but I do see a lot of BMWs 
mired in traffic as I look out my win- 
dow.—Robin Raskin 
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Low-End Spreadsheets: Summary of Features 
§ (Producte listed in ascending price order) 

















INTEGRATED ahi 
Spreadsheet ak 
forthe IBMPC, THE PFS: First Microsoft 
PC-Ceic XT, eod AT Spreadeheel DeskMefe Il Electric Deek _— Choice Works 
$129.00; 
sso0s (wpe 
registration thotker and 
u fee $49.95 $46.95 $99.95 thesaurus) $149.00 $195.00 
Max. no. of columne end rows in work ares = 664x256 26 x 100 255 x 64 99 x 99 2,048 x 255 1,024 x 768 256 x 4,096 
Range of column widths 0-75 oe ie ald me Untimited O79 
Database canbe larger than spreadsheet (e) {e) 
armen lag cartons ice performance — ——= 
ae a spares memory matrix to conserve e e 
ae expanded memory oO Oo o o o QO oO 
Uses math coprocessor (3) is) e ie] Oo e ie) 





Functions and tormulas 


Ne. of math functions 
Wo. of logical tunctions 
_ No. of financial functions 








4 
5 
6 
Wo. of date and time t functions 8 

No. of statistical functions. 6 

No. of string functions Noi 
No. of logical end arithmetic operatore 10 


Macro capabilities 


Macros reside in workshest 
Macros reside In library 


Worksheet commands 
and features 
. Has ability to do named range 


Cureor keys enter cell data 
Hides columns 
Hides rows 
Hides individual cell components 
Has coll protection 
Ro. of spilt screens 
Spit screens scrolt Independently 
‘Spitt ecreens format independently 

L Can back-etep through previous commands 
Warne against file overwrite 
Does recaic in logical order 

Formats calla to display numbere as words 

Has context-sensitive heip 


ne 


alg~"-o8 








Va 
® 
jouw noo 
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® 
ole ee 
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oo1C ee ie bai ica 
@eoqoe@eoe@eerecocoo 
@eoj@eeoieerve 
@eoje@eo|oo Zjooco|c eo 
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@ecV5@ce@o@e” e0cceee 
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Data exchange 
_ Merges contents of spreadsheets 

imports .WKS files 

Exports .WKS tiles 

Imports .WK1 files 

Exporta .WK1 files 

Imports ASCII fies 

Exports ASCIt files 

(mports .DIF fies 

Exporte .DIF files 


Printing 

Prints edsheets larger than 
20 colustane ons single pepe 
Prints defined areas 


o@eeooocce 
eeeeooico0e 
oogqooocoe 
@eee@eoooce 
eocopoocoleed 
eee eeeieed 


e 
e 
e 
e 
° 


° 
° 


Graphics 
No. of graph types 1 None 1 None 10 8 
igh — indicates Editors Choice @—Wes O-—No “Provides built-in protection against overwriting a file. You can create more graph types by combining the various elements of 


g ee oo@eocogcoce oofogofoogloodfe ea} 
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try iDe) 
Harmony —PeachText lg tah Mumber ‘1-23, 
Spreadsheet 5000 FreeCalc ExpressCate _instaCaic QubdeCale Works Release 2.01 
$000 reget $5 00 registra 

$198.00 tion fee, without ton fee, without 

{including documentation, manual, Shareware: Shareware: 

son acme ema Sa, Ratan 

$199.00 documentation printed manual _ fee tes $99.95 $495.00 
Size 
Max. no. of columns snd rows inwork ares = 52 « 650 63 x 254 50 x 250 256 x 64° 256 x 256 64x 64x64 9999x9999 256 x 8192 
Range of column widths 1-30 0-127 0-70 0-75 0-75 1-75 6-75 1-240 
Database can be larger than spreadsheet ie] 2) (2) (e) (e) (e) e (9) 
Enhancing performance antes “ae — os 
Has sparse memory matrix to OQ Oo c e e e e 
conserve RAM 
Uses expanded memory [e} ce) ca [e) 6) oO fe) e 
Uses math coprocessor 0. ie] _@ (e) co) oO O.- ~ e 
__ ESI 
No. of math functions 6 13 None Ww 2 2 13 Ww 
No. of logical tunctions 1 5 None 1 5 5 7 
No. of financial functions 4 1 None 5 4 4 1 " 
No. of date and time functions 2 None None 1 i} 9 None " 
No. of atatistical functions 5 4 5 6 7 7 5 4 
No. of string functions 4 None None None 10 10 None W 
No. of logical and srithmetic operators 1" 1 4 10 14 4 S 5 
Me Macrocapabiltics = = —— 

Macros reside in worksheet oO o] ie) fo) e e 0] e 
Macros reside in library Oo fe) eo  __e ° ° (e} ° 
Worksheet commands 
and features 
Has ability to do named range QO [o] (o} Oo e e eo] e 
Cursor keys enter coll data e ¢ e e e e (0) e 
Hides columns ie] e e Go e Go ® e 
Hides rows oO Oo oO oO oO Oo e oO 
Hides individual cell components ° oO ) e e e e e 
Has cell protection e e (e) e Oo (o} e e 
No. of spit screens 2 2 None None None None 8 2 
Split ecreens scroll independently e e 1) co} ie) o) e e | 
Spit screens format independently (6) e {9} (@) oO _O (e) e | 
Can back-step through previous commands © e io) e C fo) e e } 
‘Warne against fie overwrite e e e e e e o e 
Does recalc in iogical order e ° fe} u ° ° e _@ 
Formats cells to display numbers as words © o ray fe) ig Cc fe} (eo) | 
Has context-sensitive help e e QO 9] e e (2) e 




















Data exchange 
Merges contents of spreadsheets 
imports .WKS fites 
Exports .WKS flies 
imports . WK1 files 
Exports. WK1 files 
imports ASCH files 
| Exports ASCil files 
Imports DIF files 
Exports . DIF files 


pn 


Oogooo 
Oocepooo|cooo 
@eeee@ooloce 
eco 








Prints adsheete larger than e e e e e e e 
80 colurnna on single nage 

Prints defined areas e e e e e e e 
No. of graph types None None 1 2 2 None 5 





PFS:Firet Choice’s ten basic graph types. 
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iC Performance Tests: fe, ae a ; | 
; Low-End Spreadsheets 


hen we compared Lotus 1-2-3 with other 
high-end spreadsheets in “Challenging 

1-2-3 on Price and Power” in PC Magazine, 
October 27, 1987, we found that 7-2-3's calc 
speed was faster than ail but 2 ot the 12 pack- 
ages that were able to run our performance 
tests. It's therefore more than a pleasant sur- 
prise to find that PC-Caic matches 1-2-3 on 
pure calculation speed (though the package 
does take twice as long to save the file to end 
load it from disk). All of the other packages 
performed caicuiations much more slowly 
than 7-2-3, with times ranging from 1.5 to 
Nearly 8 times as slow. But many of the pack- 
ages were a match for the venerable standard 
in saving the test spreadsheet to and loading it 
from disk. 

Because PFS:First Choice, insteCelc, 
QubeCaic, and Microsoft Works were the only 
Packages that could import the Lotus 7-2-3 
files in which our test data was created, we 
entered many of the data and formulas by 
hand. Spreadsheet for the IBM PC, XT, and AT 
and PC-Caic were abie to run the smaller, but 
not the full-sized performance tests. A number 
of the packages were unable to do the perfor- 
mance tests at all. DeskMate Il and THE 
Spreadsheet were unable to do the matrix 
mathemetics that were a part of the formulas 
included in the test spreadsheet. Number 
Works could not be tested because it allows 
formulas of no longer than 40 characters. 
FreeCalc was not Included because it is una- 
ble to calculete squere roots, another of the 
elements ot the tested spreedsheet. 





2,080-Cell Worksheet Tests 


Performance Times 
(Times given in seconds) 


Worksheet 
Caic Speed Save fo Disk Load from Oisk Memary 









Memory Used Disk Space 
0 kK} = 





Electric Desk 
inataCalc 


_PFS:First Choice 
Harmony Spreadsheet 
Microsoft Works 
Lotua 1-2-3, Raiease 2.01 


NVA—Not applicable: program did not report how much memory was available 
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Since not eli of the spreadsheets renewed in this issue were 
able to handle the perlormance tests used to eveluete tha 
full-sized spreadsheets in the October 27, 1987, issue. we 
fen two tests Since you might want to compare these 
‘spreadsheets with the ones reviewed in Iha previous sue, 
we ran the full-size test tor which we filled the 2,080 cells 
betweon A1 and 280 with jabels and with formulas that do 
four-tunction math and square roots 


In the second. medium-size test, we cut down the spread- 
sheet size and filted the 1,024 calls between Al and M80 
with labels and with formules thet do four-function math end 
squara roota Both of these tests were conducted on en 
6-MHz AT with 640K RAM and @ 30MB hard disk drive 


The Cale Speed test measures the length of tma Ht takes 
the program to recelculata tha tast spreadsheet 

The Save to Disk tes! maaaures the longth ol ime it takes 
the program to wrie the spraadsheet to disk 


The Load trom Diek test measures how long il takes the 
program to read the spreadsheet from disk 


The Worksheet Memory tes! reports how much RAM 1s 
available lor spreadsheet models when the spreadsheet is 
empty 

The Mamory Used test reporie how much RAM 1¢ used as 
@ percentege of worksheet memory avalebie: 


The Disk Space test measures how large ¢ file the pro- 
gram wntes when it saves the spreadsheet to disk 


1,024-Cell Worksheet Tests 


Performance Times 
(Times given in seconds) 





_Csic Speed 





Reletive Times 
(Lotus 7-2-3, Ralease 2.01 = 100) 


Seve to Disk __Losd tram Disk 
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Designcan3-p is o complete 3-Dimensional CAD system. It com- 
pares favorably with systems costing more than $3000! But, inthe 
great American tradition, we said “Aw... What the Heck’ Let's see 
the other guys beat this!" DesignCAD 3-D is $299, Complete. 


Once again, American Smalt Business Computers has proved that 
you don't always have to spend o lot of money to get quality soft- 
ware. DesignCAD 3-D provides features such as Shading, Hidden 
Line Removal, Printer and Plotter support. and extensive file trans- 
Jer capability, all for $299! No other 3-Dimensional CAD system can 
come close to providing the price/performance of DesignCAD 3-D. 
There is a very important reason to buy DesignCAD 3-D other than 
price: PERFORMANCE. DesignCAD 3-D provides compiete3-Dimen- 
sional drawing capabilities. It's not a “warmed-over” 2-D program. 
DesignCAD 3-D allows you to draw any entity in 3-D space. This 
means, for example, that you can draw o curve in the shape of o 
spring. You can draw o circle or arc ot ANY angle on ANY plane. 


DesignCAD 3-D allows up to 4 simultaneous views - any angle or 
perspective - on the screen. DesignCAD 3-D olso provides complex 
extrusions - linear, scalar, and circular. Extensive 3-D text capabili- 
ties and auto dimensioning are provided - ot no extra charge, of 
course. 


DesignCAD 3-D provides the capability to read drawings from most 
other CAD systems (DesignCAD/ProDesign Hi, AutoCAD's DXF, and 
IGES file formots). Youcan alsosend o view of o3-Ddrawing toother 
CAD systems. These features are included at no extra charge, of 
course, 


DesignCAD 3-D almost certainly is compatibie with the computer 
system you now own, DesignCAD 3-D supports more than 200 dot 
matrix printers, at high resolution. DesignCAD 3-D supports more 
than 80 plotters, and most digitizers and graphics adapters avait- 
abie for “PC Compatible" systems. Shaded and wireframe models 
can be output to the printer or plotter YOU own. 






DesignCAD 3-D does not require expensive graphics adapters and 
monitors - even shading can be done on ordinary displays such 
as the Enhanced Graphics Adapter (EGA), Color Graphics Adapter, 
or Hercules monochrome adapter. 


However, the best reason to buy DesignCAD 3-D ts not the low 
price. it's not the outstanding performance. It's not the extensive 
hardware compatibility. The best reason to buy DesignCAD 3-D is 
Jor its amazing ease of use! 

DesignCAD 3-D provides powerful commands you can use to pro- 
duce professional 3-Dimensional drawings in tess time than you 
thought possible! DesignCAD 3-D commands can be selected from 
the menu or entered as fast, singie keystroke commands. We have 
found DesignCAD 3-D to be easier to learn and easier to use than 
any 3-Dimensionol CAD system for the IBM PC, at any price! 
What else do you need to know about DesignCAD 3-D? Only this: 
“Included at No Extra Charge.” What is included at no extracharge? 
EVERYTHING! $299 BUYS IT ALL! 


How do you get one? 
See your local dealer, or contact: 


American Smali Business Computers, Inc, 
118 South Mill Street 

Pryor, OK 74361 

{918} 825-4844 


Telex 9102400302 
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Standalone Products 
ExpressCalc 


Expressware Corp.’s ExpressCalc is a 
shareware program that is pattemed after 
SuperCalc, Version 1.0. It contains many 
high-level features, including sophisticat- 
ed financial and statistical functions. The 
program has over 16,000 cells (256 col- 
umns by 64 rows default), making it attrac- 
tive to users with moderate spreadsheet 
needs. The registration fee for the package 
is $49. 

ExpressCaic uses the standard row- 
and-column format, where Al stands for 
the intersection of column A and row |. 
The program uses the top 22 lines for 
worksheet information, while lines 23 and 
24 display the command menus. You enter 
your formulas, numbers, and text at the 
bottom of the screen. 

Like SuperCaic, the package examines 
the data you enter to determine whether it 
is a formula, such as B6+B7 or G27/E29, 
text; or a function such as SUM(AI:AI5). 
There is no need to precede formulas with 
annoying prefixes like the plus or minus 
signs to indicate the operations to be per- 
formed, as you must do with /-2-3. Ex- 
pressCalc does not require an at-sign 
““@”’ in front of functions, although you 
can use one if you wish. You move 
through the spreadsheet using the cursor, 


tid FACT FILE 


= ExpressCalc, 
Version 3,14 
Expressware Corp. 
P.O. Box 230 
Redmond, WA 98073 
(206) 481-3040 
(206) 788-0932 

— List Price: Shareware: 
$15 fee includes disks and manual on-disk; 
$A9 registration fee includes printed manual 
and disks. 
Requires: 256K RAM, two disk drives or 
hard disk, DOS 2.0 ot later. 
In Short: A SuperCalc, Version 1, knockoff 
with a good manual and a shareware price. 
Contains some sophisticated financial and 
statistical features such as standard deviations | 
and square roots. Not copy protected. 
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Home, and End keys. You can also use the 
cursor keys to enter information and move 
on in the same step, as in /-2-3. 

ExpressCalc commands are similar to 
those of SuperCaic. You activate the Ex- 
pressCalc commands by pressing the 
Slash key and the first letter of the com- 
mand. There are no speed keys or moving- 
bar alternatives. 

Besides such standard commands as 
print, format, and blank, ExpressCalc lets 
you sort data. You can also import infor- 
mation into your worksheet from other Ex- 
pressCalc spreadsheets, Expressware’s 
File Express database package, and files in 
.DIF, ASCII, or PC-File format. 

Many of the functions you’d find in a 
larger, more expensive package are in- 
cluded in ExpressCalc. Besides the basics, 
such as IF, LOOKUP, minimum, and 
maximum, it offers many financial func- 
tions, including net present value, pay- 
ment, and average. You'll also find so- 
phisticated statistical functions such as sin, 
cos, tan, standard deviation, and SQR. 
Small-business users and engineers deal- 
ing with these questions on a daily basis 
will especially appreciate having access to 
these functions. 

One of the program’s minor annoy- 
ances is that you can’t use cursor keys to 
build ranges or copy your formulas auto- 
matically. You have to type in the com- 
mand sequence as well as the names of the 
cells that will be affected. It would also be 


| nice to be able to import and export /-2-3 


files into ExpressCalc. More annoying is 
the program’s speed; its calc speed is near- 
ly four times slower than that of /-2-3. Ex- 
pressCalc has no macro capabilities and 
only one graph type—a bar graph. 

The documentation consists of a brief 
user guide, a tutorial, and a comprehensive 
reference manual. In addition, Express- 
Ware furnishes information on how to cus- 
tomize the program’s defaults. The man- 
ual also explains how to read and write 
ExpressCalc files with user-designed ap- 
plications. 

Installing ExpressCalc is as simple as 
copying it onto your hard disk. Since the 
ExpressCaltc disks are not self-booting, us- 
ers with a two-floppy-disk system should 
transfer the program to a bootable DOS 
disk so that it can load automatically at 
Start-up. The package comes with configu- 








ration files for 40- and 80-column modes 
as well as for color and monochrome 
screens. Once you’ve loaded Express- 
Calc, you can change screen colors in the 
foreground, background, and menu bar 
area. The program comes preconfigured 
for most of the popular printers, including 
the Epson, IBM Proprinter, Okidata, To- 
shiba, and MPI models, but you can easily 
override those settings with a setup string if 
needed. 

Admirers of SuperCalc who want the 
capabilities of that package without paying 
its hefty price probably won’t find Ex- 
pressCalc’s $49 registration fee too costly. 
But others may find that figure a bit high, 
especially considering that the mail-order 
price of some good /-2-3 clones is around 
$60 or $70. But you can’t really go wrong 
investing in ExpressCalc: it gives the user 
access to some relatively sophisticated 
functions, and its 264-row by 64-column 
workspace is more than adequate for most 
moderate spreadsheet needs. 

—Mike Falkner 


FreeCalc 


As its name implies, FreeCalc is a 
shareware package. If you like the pack- 
age, the manual suggests you send $47.50 
to its author, Stilwell Software Products, 
to become a registered owner. This entitles 
you to support, a printed copy of the man- 
ual, and an additional program called 
FreeCalc Auditor, which pinpoints 
spreadsheet errors, forward references, 
and prints formulas. 

FreeCalc makes a very good first im- 
pression. The screens are well designed, 
and the user interface is straightforward 
and workable. Pick an option from the 
command list, and FreeCalc leads you 
through a series of questions that allow you 
to execute your command. This leading 
process is so effective that you’l] have little 
need to consult the documentation. The 
Help facility is not context-sensitive, but it 
does give you a summary description of 
the commands. 

The package comes with three demo 
spreadsheets that introduce the various 
functions. Unfortunately, the functions 
that the program supplies are only slightly 
less limited than those you’d find on a 
pocket calculator. FreeCalc’s built-in 
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Leading 386 technology at an affordable price. 


© 16MHz, 6MHz, 6MHz, 4.77MHz Processing ¢ Clock/Calendar 


Speed, Software Selectable 
© 80386 Processor 


wiBattery Back-up 
© One-Yeer Warranty 


Rates 175 on Norton’s Advanced SI * Phoenix BIOS 
Benchmark Test, Version 4.0 

© 5060, 5151, or 101-Key Enhanced 
Keyboard (Your Choice) 














© 1MB RAM 
© 200-Watt Power Supply 
© 1.2MB Floppy Drive 


$1795 


© 6MHZ/IOMHz Speed 
¢ Phoenix BIOS 

© 80286 Procassor 

© 200-Wett Power 


Supply Editor's Choice Supply 
© Clock/Calendar February 18,1987 Clock/Calendar 


wiBattery Back-up 
© 1.2MB Fioppy Drive 


Enhanced Keyboard ——_ == 
@ 5060, 5151, or 101-Key Enhanced (Your Choica) SSS 


q © §12KB RAM 
_ ==) ° Dual Floppy/Herd Disk 
i. — = Controllar 
q = Keyboard (Your Choica) 


Personal Computer Products” | 


12303-G Technology 





Austin, TX. 78727 


mt 
"RO en 
Sa CU’ detache) | 





tte! 1) See i 








at 1 


Now we're offering our popular Standard-286/12 systems at a 
lower price, with zero wait state technology. 


© 6MH2-12MHz Switch Selectable Speed © One-Year Werranty 






© 0 Walt Stata © Phoenix BIOS 
© 80286 Processor © 200-Watt Power Supply 
¢ Rates 13.7 on Norton's Advanced SI © 1MB RAM 

Benchmark Test, Version 4.0 © 1.2MB Floppy Drive 


¢ §060, 5151, or 101-Key Enhanced 
Keyboerd (Your Cholce) 
¢ Clock/Calendar w/Battery Back-up 
C4440 
wD | T x 


6MHz/8MHz Speed | 
Phoenix BIOS « 
80288 Processor « 
200-Watt Power 


wiBattery Back-up 
1.2MB Floppy Drive * 
512KB RAM e 4 
5080, 5151, or 101-Key « = 
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Call Toll Free: 


800-531-5475 
Te — c fer} 


800-527-3125 800-666-1872 








STARTER KITS 


Everything You Need To Begin Serious Computing Immediately! 





Professional Starter Kit 
Now Featuring 20MB Hard Drive! 


Featuring The Standard-28610" $1395 


Computer-286/10M systam with 80286 processor (switch- 
selectabla 6MHZ/HOMHz procassing speeds), Phoenix ROM 
BIOS® , 512KB RAM (axpandabla to 1MB on motherboard), 8 
axpansion slots, 200-watt power supply, 1.2MB floppy drive, 
enhenced 101-key keyboard, duel floppy/hard drive controller, 
clock/celender with battary backup. 


Monographics Video-High-resolution (750 x 350) amber 
monochroma monitor with 12” displey screen, monochroma 
graphics card with parallel port. 


Hard Drive-Seagate™ ST-225 20MB hard drive, 65ms access time. 


Printer-Epson® {X-800 with dreft (150-180CPS) or Near Letter 
Quality printing, multiple typestyles, Epson character graphics 
set, dot graphics capability. 


Software-Professional Zen Software, a totally intagrated soft- 
ware package: ZenWord™, ZenCaic™ and ZenLink™. 
MS-DOS® and GW BASIC® also ara included. 


Accessories-200 sheets continuous-form papar, printer cable, 
end 10 biank diskettes. 


Professional Starter Kit EGA 
Industry-standard 14’ tube size EGA monitor (13" diegonal), 
EGA card, and I/O card with serial end perallel ports. 


1d) ee eee enor ee ah 


STANDARD TURBO/10 
¢ Keyboard selectabla 
4.77MHz-10MHz processing speed 
¢ Your choice of AT-style, 5151, or 
anhanced 101-key keyboard 
* 640KB random-accass mamory included 
¢ Eight expansion siots 
* 8088 processor 
* One 360K6 half-helght diskette \ 
drive with diskette drive controller 









Call Toll Free 
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Career Starter Kit 




























Featuring The Standard Turbo/10™ $795 


Computer-iBM® -compatibia Standard Turbo/10 computar with 
8088 processor, keyboard-selectable 4.77MHz or 10MHz process- 
ing speeds, 640KB RAM, helf-height 360KB floppy drive, floppy 
drive controller, 150-watt power supply, 5060-style keyboard end 
herdwere reset circult. 


Monographics Video-High-resolution (750 x 350) ember 
monochroma monitor with 12’ displey screen, monochrome 
graphics card with parallal port. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps Near Lettar Quality printing, multi- 
pla type stylas, nine-pin print haad, Epson LX-800 and IBM 
Proprinter 1I® emulation, dot graphics cepability, end 
tractor/triction papar feed. 


Software-Professional Zen Software, a totally intagrated soft- 
ware packaga: ZenWord, ZenCalc, and ZenLink. 
MS-DOS and GW BASIC also are included. 


Accessories-200 sheets continuous-form paper, printer ceble, 
and 10 blank diskattas. 


Career Starter Kit EGA 
Industry-stenderd 14”’ tube size EGA monitor (13"’ diegonel), 
EGA card, and I/O card with serial and parailal ports. 


et en lier. $1195 


STANDARD TURBO/8 
* Keyboard salectable 
4.77MHz-8MHz processing speed 
* Your choice of AT-style, 5151, or 
anhanced 101-key keyboard 
¢ 256KB random-access mamory 
expandeble to 640KB on motherboard 
¢ Eight expansion slots 
« 8088 processor 
* One 360KB half-height diskette 
drive with diskette drive controller 


$399 
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MonoGraphics Card 
Text Mode 80 Col. x 25 
Characters, Graphics 
Mode 720 x 348 
Parallel Port 


Samsung 
12" Flat Screen 


$65 Sinisa $95 












Mono Combo cin nontr $139 | 


“$315 


Color Card 
w/Parallel Port 


Color Monitor 
CGAMonitor. . 


ColorCerd 


and Monitor 





150-Watt 


80286 Processing UUCSA Listed 


Power for $ 269 


the PC 


200-Watt 





@ 7. Enhancement Products 
‘ foriIBM® PC's) = 
andCompatibles | ) 








EGA Card 
640 x 350, 
256KB Display 
RAM ee 


EGA Monitor 
14” High 
Resolution 


$149 $349 


MFC 

384KB RAM, Parallel Port, Clock/Calendar, 
Game Port, Serial Port, and Software for 
PC or Compatibles 














1200 Baud 


Stendard Brend $79 tae ae ee $119 
1200 Baud Everex $99] | 2400 Baud $189 





2400 Baud ... . $159] | 2400 Baud Everex $239 





AT vO 
Serial & Parallel Pon $59 
PC 0 


Up To 1.5MB 
Memory Expansion, 
Senal & Parallel Port 


Also has a Clock/ 
for IBM AT® . w/0K $139 


Calendar & Game Pon $65 





No Surcharge For 

MasterCard or VISA Fortuna 1000 
Purchase Orders Welcome 
Warranty Work Requires Proot- 
Of-Purchase And Return 
Authorizaton Number 


c 
CATRALL 





EMS AT w/dK 





[‘Personal Computer Products” 


For The IBM® PC or XT 


101-Key Enhanced $69 
5151 $69 


AT-Style 


$35 
$99 
$119 


MEM-576 wi0K 
EMS PC wi0K 


Call Toll Free 
800-531-5475 
=| = 


12303-G Technology Bivd. Austin, TX. 78729 125 800-666-1872 
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Hard Disks 


& 


—- 


ForAT® andCompatibles 


¢ One Year Warranty 

* 28ms Average Seek Time 

* Linear Voice Coll Closed Loop 
Servo System 

¢ Whitney Technology 
And Sliders 

* Fail-Safe Automatic Actuator Lock 

© Low Power-14 Watt Standby Power 


AaMB......---s00++.-. 8008 
6 | ore ae) 


Tape Backups 


¢ Easy Installation 

* Unattended Backups 

* Image Or File-By-File Backups 

* Rugged Tape Cartidges 

* Multiple Tapes For Unlimited Backups 


& 


Hard Drive Prices 


FREE 
With Every Hard Drive 
and FlashCard 


PEFULLBAK 


a) 


* Easy touse 
* Back upand restores files 
¢ Incremental backup 
* Menu-driven or use 
from DOS 


LPET sir RATA 
AQw ESTLAKE DATA 


Brand Names 


For PC and Compatibles 


¢ Western Digital Controller 

* Cables 

® Mounting Hardware 

* Complete Illustrated Installation 
Manual 


BOBBY. ....sesccesss.-eee 
40MB Price Breakthrough. $399 


For Compaq Computers 


* 3%" Shock-mounted Drive 
* Cables 
* Mounting Hardware 


20MB.......$299 


FlashCards |} t) 
20MB &30MB tj 


360KB 
Floppy Drives 


: A 
360KB Floppy 
forPC’s 
Black Faceplate 
360K B Floppy 


forAT's 
Gray Faceplate...... 


20MB Internal (for PC’s)..... .. $389 
60MB Internal (for AT’s) 
60MB External (for AT’s) 


ORCHID 


Tiny Turbo 286 


NEC MultiSync 
Monitor 


Adjusts horizontal © Uses 80286 Processor 
frequency, up to800 x 560] | © Keeps 8088 InSystem 
resolution, Supports TTL || * ProcessorSelectable To 


and analog inputs, 13” Insure 100% Compatibility 
display. elle * Optional 80287 Numeric 


$559 ree §299 


SixPak 384kB RAM, 
Serial, Parallel Port 
Clock/Calendar 


AST Advantage 123kB 
Serial, Parallel Port 


AST Rampage 2568 
For The IBM PC 


At CompuAdd Our Fine Printis In Your Favor: 
We otter the best service and support evalteble in the mall order industry. so you can purchase with contidence” 
« FREE one-year warranty © FREE 30-day money-back guarantee 
© FREE one yearottechnicalphone support = ¢ FREE credit card ordering—no surcharge 
We accept MestarCard, VISA, monsy orders, certitied checks. personal checks (please allow 10 days tor processing), CODs ($50 minimum orden, 
company and Institutional purchess ordars, and wire transtars 


Add 2% per order for shippingand handling (minimum $2) All retum items must be eccompanied by a Retum Authorization number, caltour 
technical aupport/customer service department. Pricesore subjec! tochanga Tsxas residents please add 8% sates tax. Canadian residents add 
duty tax 


$249 
$259 


Vega EGA Deluxe 
Compatible with IBM EGA, 
256KB of display RAM.... $ 


Corporate and Institutional Accounts 


Ws are dedicated to providing the professional sorvica you require to keep your business running smoothly We eccept purchase orders one Net 
Terms basis with eminimum purchese of $50. We provide e full-time technical staff to answar your questions and make fast repairs if needed Call 
us todey We Meke Your Job Easier 


CompuAdd isan established leader In the computer industry — We offer superior, prices, products, customer support, and service! 


Hard Cards 


Editor's Choice 


PC Magazine Vot 6-3 


© Western Digital Controlier 

© Boots From FlashCard 

© One Year Warranty 

¢ Installs in Minutes 

¢ Shock Mounted 

* 3%” Hard Disk ‘ 
FlashCard-20......s0e+2 9919 
FlashCard-30.......0+0++ 9309 
FlashCard-49.........0.. $595 


8087-3 (5 MHz). 
8087-2(8 MHz) 
80287.8 (6MHz) 
80287-8 (8MHz) 
Above Board/AT 


Memory Chips 
$9 
256K 150ns. oe 
256K 120ns 


Compufidd 


Computer Products 


nTezas Cat 
8005273125 800-606-1872 


Since 1982 
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FreeCalc, Version 2.0 
Stilwell Software 
Products 

1336 E. Krisla Way 
Tempe, AZ 85284 

(602) 820-4952 

List Price: Shareware: 
$10 without documenta- 
tion; $47.50 registration fee includes man- 
ual. disks, FreeCale Auditor, and telephone 
support. 

Requires: 256K RAM. one disk drive, DOS 
2.0 or later 

in Short: A shareware package with a work- 
able user interface but very hmuted functiona- 
hity. Not copy protected. 

CIRCLE 661 ON READER SERVICE CARD. 





functions include only sum, average, 
greatest value, least value, count, and mi- 
nus, and its operators are confined to add, 
subtract, multiply, and divide. The pack- 
age is also unable to have more than one 
number of decimal places showing in dif- 
ferent columns on the spreadsheet: either 
everything is two decimals (even inte- 
gers), or dollar amounts have no cents. In 
addition, the package’s editing capabilities 
are limited, and it offers no graphics. 
While FreeCalc can import and export 
ASCII files, it will not handle any other 
format. 

Totest FreeCalc, we tried to use ittodo 
a typical amortization problem: we input 
the amount borrowed, the interest rate, and 
the monthly payment at the top of the 
page. Then we attempted to use those 
amounts to calculate the monthly interest, 
the amount of the payment that constitutes 
principal, and the remaining balance. But 
the package’s limitations made that diffi- 
cult. 

We hit the first snag when we tried to 
calculate the monthly payment. We tried 
to set up the spreadsheet so the first cell 
would be *‘1”’ and each subsequent row 
would be the cell above, plus 1. After en- 
tering the first two cells, we expected to be 
able to use the copy command to duplicate 
the second cell down the side of the spread- 
sheet. But the copy command does not al- 
jow you to specify the number of copies 
you wish to make: it makes only one copy. 


| 















To make additional copies, the program 
required us to either enter each formula in- 
dividually or copy the cell one at a time. 

The package does come with a macro 
Learn function that allows you to record 
keystrokes. We were able to record the ap- 
propriate keystrokes for the copy com- 
mand. We then repeated them by pressing 
a single key over and over rather than en- 
tering a whole series of keys. 

Another limitation is that while most 
spreadsheets allow you to enter both abso- 
lute and relative cell locations into formu- 
las (an absolute location always refers to 
the same cell address; a relative location al- 
lows you to perform the same operation in 
different cells), FreeCalc does not allow 
you to enter absolute locations into formu- 
las. Hence, you can’t perform calculations 
that require you to refer back to the same 
cell. In the example we described above, 
this limitation means that you can’t per- 
form calculations using the same interest 
rate to calculate the payments on various 
amounts of principal. 

Though the designers have done some 
things right—the user interface and the 
macro function—what at first looked like a 
product with real potential turned out to be 
limited. But because of the price (free, or 
$10 from Stilwell without documentation, 
$47.50 with documentation), this could be 
a good place to start for users who are com- 
pletely inexperienced with spreadsheets 
and want to learn about them without 
spending money. To make it even more at- 
tractive, Stilwell sells the Software Starter 
Kit containing FreeCalc bundled with a 
word processor and a file manager. The 
entire kit with documentation costs 
$65.—Donald C. Peckham and Martin 
L. Ramsay 


InstaCalc 
QubeCalc 


Every so often, the shareware market sur- 
prises us by generating an exciting product 
that can compete head-to-head with its 


commercial counterparts. FormalSoft’s | 


InstaCalc and QubeCalc are two cases in 
point. Both products have the same user 
interface and the same constellation of 
fanctiont. However, instaCale, for a. guy 
gested contribution of $49.95, is a two-di- 














| functions, 


‘DITOR'S 
CHOI 
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E- ] InstaCaic, Version 2.0 
FormalSoft 


P.O, Box 1913 
Sandy, UT 84091-1913 | 
(801) 565-0971 i 
List Price: Shareware: 
rm $49.95 registration fee. 
Requires: 256K RAM, 
one disk drive, DOS 2.0 or later. 
in Short: A memory-resident spreadsheet 
with a good amount of power and casy file ex- 
change with J-2-3. Very much worth the 
cost. Not copy protected. 
CIRCLE 659 ON READER SERVICE CARD 


QubeCalc, Version 3.0 
FormalSoft 
P.O. Box 1913 
Sandy, UT 84091-1913 
(801) 565-0971 
List Price: Shareware: 
$69.95 registralion fee. 
Requires: 256K RAM, 
one disk drive, DOS 2.0 or later. 
tn Short: A three-dimensional shareware 
spreadsheet, QubeCalc also offers a good 
user interface and a good selection of fea- 
tures, such as a macro processor, plus logical, 
string, date, and time functions. Not copy 
protected. 
CIRCLE'653 ON READER SERVICE CARD 








mensional RAM-resideut spreadsheet, 
while QubeCalec offers three-dimensional- 
ity for a contribution of $69.95. 

Both spreadsheets give you a 20-line 
spreadsheet with a status line at the bot- 
tom. At the top of the screen, you'll find 
the current-cell location. You invoke com- 
mands using a /-2-3-type menu in which 
you can either move the bar or press the 
first letter of the command to make your 
selection. While the packages offer nested 
commands, they give no explanations of 
the commands. The size of the spread- 
sheets supported, 256 columns by 256 
rows, is generally adequate for all but the 
largest analyses, and although split screens 
are not available, you can set column 
widths to 0 to hide them temporarily in In- 
staCalc (you cannot hide columns with 
QubeCalc), 

The packages share an impressive array 
of features, including all the basic mathe- 
"elica Commands and iponomese 
statistical commands (including 
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Select the points you want to remove from your 
regression model... 


Most of today’s PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you Integrated statistical graphics 
in an environment you control. 


Unique “What If” interactivity 


STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look—and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 





... Then press F6 to refit the model and 





recaiculate the statistics. 


Because “Statistical Graphics” 
ls Better Than Just Statistics and Graphics 


integrated Statistical Graphics 


Coupled with STATGRAPHICS’ 
Interactive environment are over 50 
types of graphs —traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and Investigate visual trends in 
your data—trends you may have 
missed If you looked only at the 
numbers. 





4 wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new iBM PS/2™ Series. 


CIRCLE 156 ON READER SERVICE CARD 


Over 250 Statistical Procedures 

* Direct Lotus’ and dBASE” 
interfaces 

° ANOVA and regression analysis 

* Experimental design 

© Quality control procedures 

e Multivariate techniques 

¢ Nonparametric methods 

¢ Exploratory data analysis 

° Forecasting, time series analysis, 
and more. 


STATGRAPHICS— 
The Best Way to Do Statistics! 


Put the power of STATGRAPHICS 

to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(800) 592-0050 ext. 200 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC, inc. 
2115 East Jefferson Street 
Rockville, Maryland 20852 


“Suggested retail price in U.S. and Canada. International 
Prices vary. Available through dealers and distnbutors 
worldwide. STATGRAPHICS, PLUS # WARE, Lotus, and 
GBASE are registered trademarks of Statistical Graphics 
Corporation, STSC, Inc,, Lotus Development Corporation, 
and Ashton-Tate, respectively. 


A PLUS* WARE’ PRODUCT 





B LOW-END SPREADSHEETS 


ost spreadsheet products targeted 

for small-business users are sim- 
ply chopped spreadsheets, with cut- 
down features and cut-rate prices. How- 
ever, we found three products that have 
nestled into vastly different niches of the 
small business market from the other 
products reviewed in this issue. 

Lotus 1-2-3 has jumped on the small- 
business bandwagon with its recently in- 
troduced Small Business Kit, consisting 
of templates that contain sample business 
plans to help people get up and running in 
1-2-3. Cotton Software’s BoxCalc 1000 


proposals chock-full of spreadsheet-type 
figures and text. SimpleSoft Products /t 
Figures lets you calculate problems that 
contain both words and numbers. 


BOXCALC 1000 FOR BUSINESS PRO- 
POSALS Cotton Software has devel- 
oped a whole new way for small-busi- 
Ness users to manipulate data. Just as a 
spreadsheet uses cells, BoxCalc 1000 
uses **boxes’” and ‘‘blocks’’ for manipu- 
lating data. The boxes can contain a 
number or a formula that calculates a re- 
sult based on other boxes. Blocks may 
contain text. Each box or block is a sepa- 
rate entity residing on a page that you can 
move and place as necessary. Where a 
spreadsheet is structured in rows and col- 
umns, BoxCalc presents you with a blank 
page; you put the boxes of numbers or 
calculations and blocks of text where you 
want them. 

According to Cotton Software, this 
format is good for applications such as 
business proposals that require both text 
and figures interspersed in the same doc- 
ument. 

The text processing features of Box- 
Calc 1000 are powerful and familiar. 
They include search and replace, under- 
line, bold, headings, footings, page 
numbering, duplicate, copy, move, and 
word wrap. In addition, because you can 
block text in windows, you can create 
columns of text on the page. 


is for small businesses that want to create | 





The spreadsheet functions are power- 
ful. Each box is assigned its own number 
(rather than the row/column designation 
common for spreadsheets) and can be 
made to calculate the contents of other 
boxes, using a typical complement of 
mathematical functions and operators. In 
addition, you can pull the contents of 
boxes that are on other documents into 
the current document. 


BoxCalc 1000 also offers a powerful | 


programming language (called a calcula- 
tion procedure) that you can use to ma- 
nipulate the order in which the boxes are 
calculated, alter the contents of a cell, 
and even control the printing of the docu- 
ment down to numbering the pages and 
manipulating the printer functions. It also 
offers logical branching with IF logic and 


| GOTO jumping. 


As with many of the modest spread- 
sheets reviewed here, BoxCaic 1000 is 
marred by its user interface. For in- 
Stance, to define all of its functions, the 
program uses each function key four 
times (the key itself and with Alt, Shift, 
and Ctrl)—a system that is both confus- 
ing and difficult to learn. Another prob- 
lem with the user interface is that to load 
adocument you must either type its name 
or request a directory of available docu- 
ments. But once you’ve found the name 
of the file in the directory, rather than 
simply pressing the Enter key to call up 
the listing, you must still type its name. 

The manual, while well written, con- 
tains no technical reference. You must 
infer the way in which some of the func- 
tions work, and there is no quick refer- 
ence card. 

Who would use BoxCalc? Lots of 
people. Where a spreadsheet is great for 
rows and columns of calculations, Box- 
Calc addresses the need for calculations 
within a document that may also contain 
lots of text. Lawyers who must create the 
same contracts over and over, with 
changes to only a few numbers, would 
like BoxCalc. So would accountants and 
real-estate agents, for the same reason. If 


ALTERNATIVE ALTERNATIVE SPREADSHEETS 


you end up transferring data from your 
spreadsheet package to your word pro- 
cessor—or, worse, if you end up trying 
to use your spreadsheet package as a 
word processor, this package may be just 
what you have been looking for. 
—Donald C. Peckham and Martin L. 
Ramsay 





IT FIGURES—THE UNSPREAD- 
SHEET The cover of the /t Figures 
manual proclaims the product to be ‘‘the 
unspreadsheet.’” Rather than using stan- 
dard rows and columns, /t Figures is 
composed of 20 lines. Consequently, 
there are many spreadsheet-type activi- 
ties that the product can’t perform. For 
instance, you can’t do repeated calcula- 
tions on rows of numbers or define col- 
umns of cells in terms of other columns. 

But, according to the vendor, many 
low-end spreadsheet users don’t really 
need a whole spreadsheet worksheet. In- 
stead, they need a few columns of figures 
for calculation and some text capabilities 
to write labels for them. The breadth of 
uses for /t Figures is exemplified by its 
75 ready-to-run applications for busi- 
ness, home, mathematics, real estate, 
and finance, as well as applications like 
break-even analysis, ACRS deprecia- 
tion, balloon payout, bicycle gear ratios, 
and linear regression. These are well do- 
cumented and convenient to use. 

To perform your calculations for your 
own application, you can combine the 47 
included functions and operators, such as 
cosecants, standard deviation, natural 
logs, and factorials, in various ways in 
order to compute lengthy, difficult, and 
complicated combinations of equations. 
It Figures performs calculations with up 
to 22 digits of accuracy, much higher 
than the usual 7 or 8. Other functions that 
let you do a global change of a character 
string and move a line to a new location 
make it easy to create applications. 

The ft Figures work area is composed 
of a title line, the 20 calculation lines, an 
| input area, anda function-key index. The 
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calculation lines are divided into the for- 
mula area, the result area, and the com- 
ment area. You enter formulas into the 
formula area—formulas can be for as- 
signing values to variables, for calculat- 
ing results based on previously defined 
variables or on the previous line’s results, 
or combinations along with the powerful 
built-in functions. The formulas can con- 
tain up to three screen-widths of charac- 
ters. The comment area can be used to 
document each step. 

To overcome the 20-line limit, you 
can chain files. Formulas can contain 
IF/THEN branching and GOTO jumps, 
making it possible to design sophisticat- 
ed applications. You can store global 
variables in global variable files so that 
they can be retrieved by more than one 
calculation file. 

Jt Figures is well designed; it is easy 





to use and the manual (a sort of ongoing | 
tutorial) is easy to understand and follow. | 


It Figures is a nice cross between a 
simple spreadsheet and a good pocket 
calculator with built-in convenience fea- 
tures. For anyone needing to do repeated 
calculations, this is definitely a package 
to take a look at.—Donald C. Peckham 
and Martin L. Ramsay 


LOTUS—A KIT FOR SMALL 
BUSINESSES With its Lotus /-2-3 
Small Business Kit, Lotus hopes to lure 
the small-business user—not with a revo- 
lutionary new program but with /-2-3 
clout. Bundled with /-2-3, Release 2.01, 
the $595 Small Business Kit contains six 
financial templates and a generous dose 
of customer support. 

The templates, created by the Lotus 
staff after considerable marketing re- 
search and advice from a variety of small 
businesses and professional organiza- 
tions, include three spreadsheet analysis 
models (cash flow from operations, 
source and use of cash, and financial ra- 
tio and cost-profit) and two what-if plan- 
ning models (cash budget model and pro 
forma financial model). These templates 








Be ge FILE 


BaxCale 1000, 
Version 1.06 

Cotton Software Inc. 
2325 Anderson Rd., 
#364 

Covington, KY 41017 
(606) 727-1600 

List Price: $99 
Requires: 256K RAM, one disk drive, 
DOS 2.0 or later. 

In Short: A niche product for small-busi- 
ness users who want to write proposals that 
include combined text and figures. Not 
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It Figures, 

Version 2.0 

SimpleSoft 

Products Inc. 

P.O. Box t3173 

| Boulder, CO 80308 

Ee (303) 444-8771 
uxameer =) List Price: $49.95 

Requires: t92K RAM, one disk drive, 

DOS 1.0or later. 

In Short: Not exactly a spreadsheet, this 

product includes 20 lines, but no rows or 

columns. [t does, however, contain a large 

number of mathematical functions for prob- 

lems that require extensive calculations. 





] Lotus 1-2-3 Small 
Business Kit 


Lotus Development 


Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 
02142 

(617) 577-8500 


Requires: 256K RAM: one disk drive; 
DOS 2.0or later in 54-inch system, DOS 
3.2 of later in 34-inch system. 

In Short: A package tailored to the needs 
of small businesses. Included is Lotus 
1-2-3, Release 2.01, combined with a set 
of financial analysis and planning tem- 
plates, —. 
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| trieve command. The templates are at- 




































are designed to help users with no experi- 
ence in designing spreadsheets to per- 
form complex analyses and projections. 
To use the templates, you install and 
boot up in /-2-3. The template files auto- 
matically appear following the /File-Re- 


tractively designed and well defined—all 
you have to do is plug in the appropriate 
data. According to Lotus, you can cull all 
of the input for the spreadsheets from 
your business’s balance sheet and. in- 
come statement. 

The Kit comes with 6 months of un- 
limited customer support. Lotus has in- 
stalled a toll-free telephone line catering 
exclusively to Small Business Kit users. 
According to the company, the special- 
ized support is needed because most 
small-business operations, unlike the 
larger corporations, have no resident 
/-2-3 maven to field user questions. The 
Small Business Kit documentation also 
includes a directory of local and regional 
Small Business Administration office 
centers. Presumably the user can contact 
the SBA to help tussle with business- 
management problems that the /-2-3 
staff couldn’t handle. Lotus is also plan- 
ning a series of regional seminars, co- 
sponsored by local SBA centers and local 
retailers. 

Lotus faces some obstacles before it 
penetrates this relatively untapped mar- 
ket sector. The major obstacle is that you 
can't purchase the templates separately 
from the spreadsheet. Therefore, people 
who already own /-2-3 won’t be moti- 
vated to make use of them. 

We’ve also got to wonder about the 
needs of small-business users as dictated 
by the nature of their business. Perhaps 
users want a leg up to a heavy-duty 
spreadsheet, as Lotus is betting with this 
Small Business Kit. Or maybe they really 
need a smattering of applications, with 
no in-depth analysis applications, as in 
Microsoft Works and Software Publish- 
ing’s PFS:First Choice. 

—Robin Raskin 
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@ LOW-END SPREADSHEETS 


average, minimum, and maximum), stan- 
dard deviations, and variances. Their fi- 
nancial functions include future value, pre- 
sent value, payment per period, and growth 
rate. The packages’ logical IF, date, time, 
and string functions are features rarely 
found in inexpensive packages. 

The AutoCalc function is a nice feature 
of both packages in that it allows each 


Copied Sede ar y 


SS 
w InstaCalc and Qube- 
Calc offer features rarely 
found in inexpensive 
spreadsheet packages. 


package to perform calculations only on a 
specified range, allowing it to perform 
those calculations more quickly than if it 
had to consider the entire spreadsheet. The 
Range Modify command is particularly 
useful for what-if analysis. With this com- 
mand, you can apply a certain computa- 
tion to all the numbers in a marked range. 

An attractive macro processor included 
with the package has several macro-specif- 
ic commands for such things as prompting 
for and accepting user input, or branching 
and looping. The macro processor, how- 
ever, does not include a learn mode. Mac- 
ros are stored inside the spreadsheet. 

Graphics are available, though mudi- 
mentary. Your choices are limited to bar 
and line in CGA mode only. You can, 
however, define the ranges, legends, ti- 
tles, labels, and format of the number and 
control the spacing of the values along the 
axis. 

The import/export capabilities of these 
packages are excellent: .DIF, /-2-3-for- 
mat (1A and 2), and dBASE files are sup- 
ported, and you can export to ASCII with a 
Print File command. At this point no AS- 
Cll import is possible, although Formal- 
Soft plans it for an upcoming release. 

The documentation for both products is 
unremarkable but adequate. 


INSTACALC As a memory-resident 
package, /nstaCalc shines. InstaCalc may 
be configured to use up to 580K, with the 





program itself consuming 85K, and the ba- 
sic configuration that includes room for the 
worksheet, 128K. The primary advantage 
of this RAM-resident package is that it al- 
lows you to exchange information with 
your foreground application. To import 
data into the spreadsheet, you invoke the 
spreadsheet, place the cursor at the loca- 
tion where you’ ll want to place the data, 
then toggle out to your application with the 
F7 key. A pop-up box that remains on the 
screen in your application tells you how to 
highlight the data for export into the 
spreadsheet. 

Exporting data from the spreadsheet to 
the application works the same way. How- 
ever, make sure you understand the con- 
ventions used by the application you’ re ex- 
porting to; some editors need to have 
tabbing set off, or the data will get stuck at 
the beginning of the second line. 


QUBECALC Though QubeCalc shares 
the same user interface and basic functions 
of InstaCaic, it is built around a 64 by 64 
by 64 ‘‘Workqube.”’ In this cube, you 
specify addresses by row, column, and 
Page, although if you fail to specify the 
page, it defaults to the current one. 

Using the Perspective subcommand un- 
der the Workqube choice on the main 
1-2-3-style menu, you can choose to view 
either all the data on a single spreadsheet, 
orcut across spreadsheets looking at all the 
data in a particular row or column. You 
can view the data along any of the six Qube 
“‘faces,’’ labeled A through F. If, for ex- 
ample, you had a four-column page on 
face A that listed quarterly results for a di- 
vision and the pages were other divisions, 
looking at face B would allow you to page 
through to the second-quarter results with 
a view of all the divisions on one screen. 
The program accomplishes this quickly, 
and you won’t feel as if you’re waiting to 
load the data before you can view it. 

Since each QubeCalc cell participates 
in many virtual spreadsheets, the format 
used is that of the widest nonblank cell in 
all of the linked spreadsheets. The pro- 
gram protects you against doing something 
on one page that would affect something 
on another in a destructive way. You can- 
not, therefore, hide a row or column by 
making its width 0 because of the effect 
that would have on other faces. 





SUMMARY InstaCalc and QubeCalc 
offer a great deal of capability compared 
with many of the other packages reviewed 
here. If you want a two-dimensional 
RAM-resident spreadsheet or a multidi- 
mensional spreadsheet with a sizable 
amount of power at a very reasonable 
price, you should definitely consider Insta- 
Calc and QubeCalc —Merv Adrian 


Number Works 


Number Works, from Paperback Soft- 
ware, is a very inexpensive ($39.95) pack- 
age that offers only the most basic spread- 
sheet functions. If you want more features 
for a low price, Paperback Software offers 
VP-Planner for $99.95. VP-Planner is the 
full-featured /-2-3, Release 1A, clone that 
has recently received attention because of | 
Lotus’s look-and-feel lawsuit against it 
and against Mosaic Software’s The Twin. 

Like other packages in Paperback Soft- 
ware’s product line, Number Works comes 
packaged like a trade paperback with a 
disk tucked into the back. The manual doc- 
uments every keystroke and is very appeal- 
ing to the novice user, since it includes 
practice sessions as it introduces new con- 
cepts. However, more-experienced users 
may find the manual a little tedious when 
trying to find a brief synopsis of a particu- 
lar command. 

Most spreadsheets allocate memory as 
they go: you define a cell, and a little piece 
of RAM is carved out for it. But when you 
define a spreadsheet using Number Works, 


wei FACT FILE 


§ Number Works, 
Version t.0 
4 Paperback Sofiware 
2830 Ninth St. 
Berkeley, CA 94710 
(415) 644-2116 
List Price: $39.95 
MOE bd! Requires: 128K RAM. 
one disk dnve, DOS 2.0 or later. 
In Short: An inexpensive package with only 
the most basic functionality. Inconvement is 
the faci that Number Works accepts formulas 
only up to 42 characters long. Copy protect- 
ed 


CIRCLE 657 ON READER SERVICE CARD. 





PC MAGAZINE ® FEBRUARY t6, 1988 
278 











Hewlett-Packard’ and QMS” have made it easy 
to give your LaserJet Series IT’ the desktop 
publishing power of the PostScript’ page de- 
scription language. 

The new QMS JetScript™ 

JetScript is the only Adobe PostScript 
controller upgrade authorized by HP and de- 
signed specifically for the LaserJet Series II. 
JetScript gives your printer the industry- 
standard page description language to accom- 
pany HP’s PCL printer language. This expands 
your laser printing capabilities. Increases over- 
all printer performance. Yet preserves HP func- 
tionality and warranties. 


Do it yourself JetScript is easy to install. Just 
plug in two cards (one in your personal com- 
puter®, the otherin your printer), connect a 
cable and install the software. 

The result is a PostScript system with 35 
resident Adobe typefaces, three megabytes of 
RAM, and QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology for superior performance. All for less 
than half the cost of a new PostScript laser 
printer. 









verything it takes to add 
PostScript to your LaserJet Il, 
including HP’s blessing. 


New forms of expression The speed and 
power of JetScript combine to give your LaserJet 
Series Hl a form of expression that’s found only 


Simply, PostScript opens up the full range 
of possibilities for desktop publishing. You 
have complete control over the final look of the 
page, down to the last exacting detail. PostScript 
allows for an infinite number of font variations 
and sizes. That makes PostScript’s limitless 
flexibility and power the perfect complement to 
your LaserJet Series II, giving you the high- 
quality output you require. 


results People have come to expect 

impressive results from QMS—one of the first 
companies to bring the power of PostScript to 
laser printing, and now with more PostScript- 
based products than any other company. 

You'll get the same results from the new 
JetScript. After all, it has HP’s blessing. 

Laser Connection is a sales and 
subsidiary of QMS. Call 1-800-523-2696 for 
the location of your nearest Laser Connection 


“uetScrit available for IBM PC-XT; IBM PC-AT? HP Vectra™ 
and compatible personal the Model 


(= LASER 
connection: 
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their respective companies: HP. Hewlett-Packard. 


and IBM Paz uaterational Business Machines Corp. 







you must first specify the total size of the 
work area in rows and columns (this area 
can be expanded later). The allowable file 
size depends only on the capacity of your 
disk drive. Number Works requires only 
128K to run but will still allow massive 
spreadsheets of up to 9,999 rows by 9,999 
columns. This is possible because most of 
the file resides on disk, with only the active 
portion of the file in RAM. The downside 
is a high number of disk accesses and, con- 
sequently, slow speed. 

We tested this capability by telling the 
software that we wanted a spreadsheet that 
was 9,999 rows by 9,999 columns. The 
software told us that we did not have 
enough file capacity on our disk. When we 
reduced our expectations and asked for a 
100 by 500 spreadsheet size, the package 
took 10 minutes to create the file, which 
took over 3MB of disk space. 

While VP-Planner offers all of the Lo- 
tus [-2-3, Release 1A, features and more, 
Number Works offers roughly 40 percent 
of Lotus 1-2-3's functionality. It offers 13 
mathematical functions, including pi, ex- 
ponential functions, and all trigonometric 
functions, as well as minimum and maxi- 
mum. Its financial functions are limited to 
present value, and it offers the logical IF 
function. 

Inconveniently, formulas may be only 
42 characters long. The cursor simply 
stops and the computer beeps at you if you 
try to enter a longer formula. To work 
around this, you must break the formula 
into logical components and place them in 
different cells for later combination. 

One of the more serious problems with 
Number Works (one that it shares with 
many other small spreadsheet packages) is 
the inability to define formulas for cells 
with a combination of absolute and relative 
Teferences. You can have one or the other 
in a formula, but not both. 

Number Works can print a defined area 
of up to 132 columns of output to a printer. 
It will also generate ASCII files to go to 
your word processor; however, it does not 
import or export any /-2-3 or .DIF files. 
The package has no graphics or macro ca- 
pabilities. 

If you get into trouble with Number 
Works, the Paperback Software people 
will be glad to help you out—for a price. 
Technical support costs $1 per minute, 

























with a $5 minimum. But the manual is 
clear enough so that most users should be 
able to get by with the help of a technical 
friend. And Number Works itself is a solid 
little spreadsheet—though no competition 
for Lotus. But then again, at its price, you 
could do a lot worse.—Donald C. Peck- 
ham and Martin L. Ramsay 


Integrated Packages 
DeskMate II 


Tandy Corp.’s DeskMate II is a $99.95 
RAM-resident integrated package. In this 
role, it acts as a useful assistant who waits 
patiently for your Alt = call, then springs 
into action with spreadsheet, word pro- 
cessing, filing, telecommunications, cal- 
endar, mail manager, and other desktop 
capabilities. 

You access each of these functions 
from a pop-up main menu that displays the 
currently available files from each one. To 
select a file, you simply highlight the de- 
sired file or type in a new name, and off 
you go! You transfer data from one func- 
tion to another as an ASCII file. 

The problem with DeskMate Il is that 
none of its functions are very powerful or 
large (the software, DOS, and the current 
file being worked with can occupy no 
more than 128K), and the entire package is 
certainly no match for the big integrated 
packages like Symphony or Smart. 

The spreadsheet work area is 99 rows 
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DeskMate ll, 

Version t.00 

Tandy Corp. 

1800 One Tandy Cntr. 

Fort Worth, TX 76102 

(817) 390-3700 

List Price: $99.95 

Requires: 128K RAM, 
one disk drive, DOS 2.6 or later. 
In Short: A RAM-tesident integrated pack- 
age that includes a spreadsheet, word proces- 
sor, filer, communications, calendar, mail 
manager, and more. None of DeshMate I's 
functions are very powerful or large. Not 
copy protected. 
CIRCLE 664 ON READER SERVICE CARD 
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| for higher-end users; the product was un- 

















































by 99 columns, which is large enough for 
rudimentary functions but inadequate for 
handling large or complex tasks. 

The math functions are rudimentary 
and include addition, subtraction, sums of 
columns and rows, and averages of col- 
umns and rows. While the package does 
contain a few trigonometric functions, 
there are no financial, statistical, or text 
manipulation functions, or any logical 
operands. A serious omission is the ability 
to perform a function on a specified area of 
the spreadsheet. You can, for example, 
sum a column of numbers, but only froma 
specified row down to the current row. 
You can’t sum a column of cells that is be- 
low the current cell or a row of cells that is 
to the left. In addition, the package only al- 
lows you to sum single rows or col- 
umns—you cannot sum a block of cells. 
These deficiencies hold true for the other 
functions such as average, minimum, and 
maximum. The package offers no graphics 
or macro capabilities. 

Another problem with DeskMate I is 
its speed. While we were unable to do the 
PC Labs performance tests on this product 
because it couldn’t handle the matrix 
mathematics in the tests, we can say that it 
ts slow—there was enough time to read an 
entire PC Magazine review while waiting 
for an 8-row by 60-column spreadsheet to 
load. This takes away from the value of 
having DeskMate I hiding in the back- 
ground. Hotkeying into DeskMate II to 
add a few quick figures to a ledger spread- 
sheet takes longer than loading some other 
spreadsheet software and a data file from 
scratch. 

DeskMate II is certainly less expensive 
than its big-brother competitors, and it 
may be just the thing for someone who 
needs minimal assistance from a combina- 
tion of functions—spreadsheet, word pro- 
cessor, and the like. At some point though, 
many users may outgrow it and look long- 
ingly at some of the more-powerful ‘big 
bucks’’ packages. 

In fact, Tandy has announced the up- 
coming release of DeskMate Professional 



















available for review in this issue but should 
be available by the time this article is pub- 
lished. Though the names are similar, the 
new product will serve as a work-group 
manager for a network and will contain 
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The new 
8-page/minute 
QMS-PS 800 II 
laser printer 


©1987 Laser Connection 


he PostScript laser printer sure to get 


high ratings at its network debut. 


The QMS-PS’ 800 IT is an 8-page-per-minute 
laser printer that combines the desktop pub- 
lishing power of Adobe PostScript’ with the 
superior printer technology of QMS, a leader 
in printer technology for 10 years. Excep- 
tional paper handling, faster processing 
speed and a Canon’ CXD” print engine with 
10,000-page-per-month duty cycle give QMS- 
PS 800 II the versatility you need on your 
PC network. 


Anetwork sensation QMSPS 800 Il holds 
500 pages, so operators aren't constantly 
refilling depleted paper trays. Users can even 
designate automatic switching between the 
two trays for doing letterhead/second page 
printing. Select faceup or facedown collation. 
And manually feed odd-sized paper stock. 

With QMS ASAP™ (Advanced System 
Architecture for PostScript) proprietary tech- 
nology, QMS-PS 800 II delivers outstanding 
performance. In fact, the more complex the 
page, the more it outperforms other Post- 
Script printers. Two megabytes of memory, 
expandable to three megabytes, also add to 
the overall page processing speed when you 
are creating complex documents. 


Type casting The QMS-PS 800 II comes 
with 35 resident typefaces (you can download 
more if you like). PostScript allows you to scale 
type to virtually any size, from minuscule to 
mammoth. PostScript also enables you to de- 
sign, and redesign, your documents with exact- 
ing detail. You have total control over the final 
appearance of documents, with the ability to 
place text and graphics anywhere on the page. 
In short, you get the complete desktop publishing 
power that only PostScript can give you. 


Critical acclaim The QMS-PS 800 II is 
certain to receive rave reviews on your net- 
work. And for a single-user set-up, there's the 
QMS-PS 810 laser printer. For a demonstra- 
tion of either, call 1-800-523-2696 (or the loca- 
tion of the Laser Connection dealer nearest 
you. And be sure to ask for The Sourcebook™ 

- our exclusive catalog filled with the latest 
laser printer products and enhancements. 


LASGR 
Ke CONNECTION 


A QMS Company 


The following are trademarks of therr respective companves: ee Chetek. ASAR. 
ene Inc PostScript of Adobe Systems, Inc Canon, Canon 
non, U 
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= LOW-END SPREADSHEETS 


If you're a spreadsheet user needing just a fraction of the fea- 
tures of powerhouse packages like /-2-3, the programs re- 
viewed here offer most of the features and functions you'll 
want for many applications, free of requirements for fancy 
equipment or time-consuming training. And as you can see 
in the screens shown here, many do so in a.user-friendly way 
with pop-up help. 

On the other hand, you'll find that though the user inter- 
faces of some of the standalone products are novel, novelty 
alone doesn’t ensure functionality. And while some of the 
integrated programs offer a hassle-free way to move among 
applications, others suffer from a problem typical of modu- 
lar packages—a limited degree of data integration and func- 
tional similarity between applications or modules. 

Most of these packages also lack real graphics features. 
Others eliminate such extras as linked spreadsheets and a 
sparse memory matrix design. And with the notable excep- 
tion of Number Works, none come anywhere near /-2-3’s 
256-column by 8,192-row workspace. 





Bue tea 





Resa ehe oh 


ExpressCalc’s cornmand structure is reminiscent of that of the 
original version of SuperCalc. Although ExpressCalc does not use 
single letters as commands, the commands themselves, listed in 
two rows at the bottom of the screen, are almost identical to 
SuperCalc’s. To activate these commands, you press the Slash key 
and the first letter of the command. 


THE GOOD, THE BAD, AND THE FUNCTIONAL 





As you can see from the formula for the highlighted cell above, 
FreeCale does not let you enter absolute locations into formulas; 
since formulas may have relative references only to adjacent cells, 
you cannot perform repeated calculations that refer back to a 
single cell. 


Delete Print File Quit 


are 


LATION AND AUTOCAL 


InstaCalc automatically recalculates the heat after amy coll 
walun is changed, The recalculation fal lo arda: ly the 
AborkShect Order connand. utomatic recalculation feature 

(autoCalc) has 3 possible set! : 


VorkZheet: The entire Vorifiheet fz recalculated each tine a coll 
value fe changed. 
Off: The VoriSheet recalculated except for vhen the 
(79) CALC boy 
Range: The oolis in the defined range are the opty cells vhich 
are recalcutated. 
179) CALC recalenlates the currant farts 
of the screen eum if futoCa 


ge shom at the botten 
ree 4 





information about program features, such as the AutoCalc 
Junction shown above. This feature allows the program to perform 
calculations quickly because it deals with a specified range of data 
only, rather than with the entire spreadsheet. 
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Pind Calc Text Formula Formal Buffer _— Select _ Delete leert, 














I bes fealoCale ONAL: 1, BL b4 64 \ 
QubeCale is a three-dimensional spreadsheet built around a 64 by DeskMate II's worksheet application is part of the program’ s 
64 by 64 Workqube, in which you specify cell addresses by row, limited 99-row, 99-column work area. To use the package, you 
column, and page. You use the program's (Worksheet Perspective press the function keys corresponding to the commands at the 
command to view data along any of six qube faces. The help screen bottom of the screen. Like the worksheet area, the program's fea- 
above illustrates those faces, which are labeled A through F. tures—which include the basic math functions of addition, 


subtraction, and sums of columns and rows—are limited. 


ANSHEET - Use cursor hey point to a tople 
Press # to select @ new top 


» Entering Col] Contents » Cal) Pointing @ Ranges 
> Labe! Values 8 Formulas > Navigating the Spreadshect 


—> Copying © Clearing Colle 





Unlike most spreadsheets that allocate memory as they go, ti ~ 
Number Works requires you to specify the total size of the 
worksheet area in rows and columns (shown in the upper-right- Electric Desk allows you to create two on-screen windows called 
hand corner) before you begin work. The file size permined viewporits. In the viewports, you can call up either two separate 


depends on the capacity of your disk drive. spreadsheets or the same spreadsheet from two different vantage 
points. You can even open another application in a viewport if you 

choose. The package considers the help screen, shown above, to 

be in a viewport that's separate from the spreadsheet. 
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& LOW-END SPREADSHEETS 


(‘The Good, the Bad, and the Functional” continued) 


9280) 


n the cpreadshect nodel in Enter Mode. The pointer {= at Cet) af 
‘or you to make an entry for Ceil ai. 


Before ve entor the infornation into our Incone Statenent, ve are first 
| gaing to format the apreadsheet mode} display to suit our needs. 


To do thta, press iF] and press [4]. You are in Fornat Mode, and ve 
are going to fornat att cetla (Giobat) to ivsert commas in values. Press 
1 to hightight th tbat option. To omtect it, press <RETUAN> 


The Function Mey Display hae changed. Press [F6] for commas and then press 
| RN? to insert commas wherever values are dispiayed 


One of Harmony Spreadsheet’s most helpful features is its 
interactive tutorial. Yau can get hands-on experience while 
working in the spreadsheet displayed at the top of the screen. The 
bottom half of the screen displays instructions that guide you 
through the session. 


Fite [ZEN frint Select Format Optione Chart Vindow 
ioe 


3 Cc £ F ¢ 






Fill ight 


tT} Bows $134, 761 


ad CALC APARTAT.UXS 
Navid selection ti anather aca tine ! 
With Microsoft Works, you can create spreadsheets of up to 256 
colurnns by 4,096 rows. Yau access the spreadsheet commands 
through pull-down menus that are activated by pressing the Alt 
key. The cantents of the active cell are displayed in the formula bar 
near the upper-lefi-hand corner. 
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Importing data into PC-Calc from other PC-Calc worksheets ar 

from ButtonWare’s PC-File database program is easy—you just 
select a command from the menu. The program also directly 
imports ASCH and .DIF files, but it neither imports nor exports 
1-2-3 files. 





The interface of PeachText 5000's PeachCalc cauld stand some 
updating. For instance, rather than simply providing a point 
mode, PeachCatc requires you ta specify a range of data by typing 
in the row and calumn designatian. 
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THE Spreadsheet has a number of blemishes, the most obvious of 
which is its screen design. The program uses ASCII characters to 


The latest version of PFS:First Choice includes well-executed create its screen displays and doesn't take advantage of color. 


graphics that integrate beautifully with your spreadsheet, You 
choose the data to be graphed simply by pointing to its cell ranges 
while working within your spreadsheet application. 


Labels Labels Labels Labels 

Lebole Lebe}s Labsl 
Label Labsl Labe} Labs! 
Labels Labels Labels Label 
labels Labels Labels Labels 
Labels Labels Labels 


SPECIFY NUMBEB OF COPIES: = 
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Spreadsheet for the IBM PC, XT, and AT does not have the 
JSriendliest interface. For instance, the copy procedure, shown 
above, requires you to highlight the cells you want to copy, then 
place the cursor on the spot that you want to copy them to. The 
program doesn't ask for the destination range of cells you are 
copying. Instead, it asks for the number of lines you are copying 
them to, starting at the cursor position. 
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such features as work-group calendars, 
electronic mail, shared phone lists, and a 
shared spreadshect.—Donald C. Peck- 
ham and Martin L. Ramsay 


Electric Desk 


date for next week seems like long-range 
planning, Alpha Software Corp.'s Electric 
Desk, which sells for $129, is an inveterate 
survivor. The program, which has been on 
the market since 1984, comes bundled 
with a large number of PC clones, includ- 
ing machines from Hyandai and Cordata. 
Admittedly, Electric Desk suffers from a 
few inexcusable eccentricities, such as a 
poor user interface and rather awkward 
function-key assignments. But the spread- 
sheet portion of the program satisfactorily 
calculates simple linear formulas, formats 
cells, copies and foves rows and col- 
umns, and works with multiple spread- 
sheets, making it an acceptable tool for 
both novices and users with only modest 
spreadsheet requirements. 

The package includes a spreadsheet, 
database, telecommunications, and word 
processor programs, all of which are re- 
ferred to as ‘‘services.’’ A dictionary and 
thesaurus module is available for an addi- 
tional $50. Electric Desk caters to users of 
moderate hardware means by offering two 
installation options. A smaller (256K) ver- 
sion uses overlays, which marginally in- 


> ae Folk 


Electric Desk, 

Version t.1 

Alpha Software Corp. 
One North Ave. 
Burlington, MA 01803 
(617) 229-2924 

List Price: $129; $179 
with spelling checker and 





thesaurus. 
Requires: 256K RAM, one disk drive, DOS 
2.0 or later. 

In Short: An integrated package with a ro- 
bust set of capabilities, the spreadsheet com- 
ponent is easy to use and reasonably power- 
ful, but somewhat old-fashioned. Not copy 
protected 
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creases the time it takes to switch between 
applications, the larger version requires 
384K and holds more data files in RAM. 


Memory permitting, you can easily work | 


with several services at once, or with mul- 
tiple files within a single service at the 


| same time (as many as nine open files 
In an industry in which making a lunch | 


within the spreadsheet function). 

Though the broad range of services is 
welcome, Electric Desk’s user interface 
would benefit from a face-lift. A display 
screen listing nine function-key com- 
mands is located at the top of all service 
displays. You access submenus by hitting 
any one of these nine keys, whose func- 
tions change at every succeeding level. 
This constant fluctuation in function-key 
values makes it impossible for them to be 
as easily memorizable as /-2-3’s mnemon- 
i¢ command structure. Even experienced 
Electric Desk users need to peruse these 
often less-than-intuitive command menus 
as if they were seeing things for the first 
time. 

Besides these screen-based commands, 
the spreadsheet service offers a host of 
Ctrl- and Alt-key combinations that speed 
up selection and bypass the function keys. 
However, these key assignments are not 
well grounded in PC tradition. For exam- 
ple, the Help key is an awkward Alt-F5. 
Other terminology also strays from the es- 
tablished PC software path. Windows are 
called viewports, combining spreadsheets 
of portions of spreadsheets is called over- 
laying, and a catchall of miscellaneous 
commands is found under an F9 Environ- 
ments menu. You distinguish absolute and 
relative references by using uppercase or 
lowercase letters in the Row and Column 
notation, and use the Fl and F2 keys to 
move the cursor right and left while editing 
a formula. Everything you need in order to 


create spreadsheets is there; it’s just a little 
quirky. | 


The spreadsheet service features a 


| 2,048-column, 255-row worksheet. Eigh- 


teen rows and 9 columns of the worksheet 
are displayed on-screen below the main 
menu. The bottom of the screen contains a 
single-line dialog area that displays mes- 
sages, queries you, records formulas, or 
provides information regarding memory. 
The bottom line of the screen contains a 
menu accessing all of Electric Desk’s other 
services. 





IMPORT/EXPORT While the program 
does not import from /-2-3, it can import 
and export ASCII and .DIF files. Since the 
PC Labs performance tests are in /-2-3 for- 
mat, it was necessary to enter the data 
manually. The first goal of the benchmark 
test was to calculate the square root of 4, 
which the program determined to be 
1.9999. However, changing the default to 
integer style eliminated the confusion. I 
also discovered that Electric Desk has no 
built-in mathematical precedence. Rather 
than following typical algebraic logic 
(multiply first, then divide, and so on), the 
program merely read my formula from left 
to right. It was necessary for me to insert 
parenthetical expressions manually to 
force the program to read the formula in 
the correct order. 

Despite the eccentricities, you should 
have little problem creating and editing a 
simple spreadshect. A cell-pointing mode 
lets you quickly enter cell locations in a 
formula. A comprehensive set of statisti- 
cal, algebraic, mathematical, and financial 
functions facilitates formula creation. A 
well-executed macro command records 
keystrokes to generate macros. You can 
view two spreadsheets simultaneously and 
work on them independently. The pro- 
gram can also copy data between compo- 
nents, drop to DOS, size windows, and 
perform other surprisingly sophisticated 
features, including sorting, protecting 
cells, and locking spreadsheet titles. The 
package, however, offers no graphics ca- 
pabilities. 

Alpha Software is currently planning 
the release of Office Works, a completely 
modernized office-productivity solution. 
With a graphical interface, /-2-3 file com- 
patibility, EMS support, and other sophis- 
tications, Office Works could become the 
“‘Thoroughly Modern Millie’’ of Alpha 
Software. 

Tuough the company plans to continue 
selling Electric Desk, users who need 
more-advanced functions might want to 
check out Office Works, which will be 
pticed at about $200. Electric Desk’s 
spreadshect is fine if you’re not planning to 
do anything more than simple spreadsheet 
functions, but compared with some of the 
others on the market, it’s awkward. Most 
users will find it a bargain only if it comes 
bundled with their PC.—Robin Raskin 
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Harmony Spreadsheet 


Harmony Spreadsheet is part of a much 
larger set of modular—mostly account- 
ing—application programs for small-to 
medium-sized businesses from Open Sys- 
tems. These modules include accounts 
payable, accounts receivable, general led- 
ger, payroll, purchasing, order entry, in- 
ventory, information management, client 
accounting, and word processing. Each 
module is sold separately but must run un- 
der the $99 system manager module that 
coordinates all of the other modules, 
which means that the total price of the $99 
Harmony Spreadsheet would be $198. 
Prices for the other modules range from 
$99 to $999. 

Harmony Spreadsheet is marketed as a 
productivity tool that is designed to work 
with data from, and has the same interface 
as, the other modules. 

The spreadsheet has a good user inter- 
face, including context-sensitive help. In 
addition, the package offers an interactive 
tutorial. As with the tutorial offered in Lo- 
tus 1-2-3, Release 1A, you learn by work- 
ing on the actual screens of the software as 
the tutorial leads you through one lesson 
after another. 

The functions offered are adequate and 
include absolute values, integers, frac- 
tions, and all the trigonometric functions. 


PG 





FACT FILE 


Harmony Spreadsheet, 
HARMONY | Version 2,03 

Open Systems Inc. 

A Convergent Co. 

6477 City West Pkwy. 
Minneapolis, MN $5344 
(612) 829-0011 

List Price: $99, required 
System Manager program, $99. | 
Requires; 512K RAM, hard disk drive, Sys- 
tem Manager, DOS 2.1 of later. 

In Short: Part of a modular accounting sys- 
tem for small businesses, Harmony Spread- 
Sheet has a good user interface (including 
context-sensitive help) and an adequate num- 
ber of functions, including bar graphs, How- 
ever, it makes a rather expensive choice un- 
less purchased to work with other Harmony 
modules. Not copy protected. 
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The financial functions offered include in- 
ternal rate of retum and future value. 

The product’s editing features are rath- 
er limited. For instance, Harmony Spread- 
sheet distinguishes between duplication 


and replication of cells in the worksheet. 
Duplication copies cells in an absolute 
way—if a formula in row | column E ref- 
erences row 3 column.A, then duplicating 
the formula down to row 2 column E will 


inspection of MIRROR II will 
reveal layer upon layer of 
carefully crafted features designed to 
Provide you with the best solution to 
today’s ond tomorrow's data communi- 
cation problems. 
MIRROR II (the Crosstolk® SuperKlone) pro- 
vides a superior reflection of the best in Crosstalk 
XVI®, at © fraction of the cost. MIRROR II comes com- 
plete with a superset of the Crosstalk XVI* Script longuage. This Scripting capability ond 
MIRROR II's background communications mode gives you the power to fully automote 
your PC communications, and the freedom to use your PC for other tasks while sending 
or receiving data. 
* Background communications mode (call or answer) 


* File transfer protocols induding Xmodem (Batch, CRC or Checksum}, Crosstalk®, Hayes®, 


L ike this Russian Doll, o coreful 


Ymodem and Kermit 
* Learn mode for the automotic creation of auto- 
74 Cot KyfGsckon — 
+ 6-Day, No Questions Asked Money-Back 
32301 
please odd 5% soles tax Telephone: |904) 878-8564 


* Terminal emulations for DEC VT- 100/52, |BM3101 (character or block mode), Televideo 
910 / 920 / 925 (character or block mode), Adds Viewpoint, ADM-3A, Data General 
Honeywell VIP7200 
logon Scripts 
¢ Full screen Wordstarlike tex! editor 
Guorantee _ 
$69 Q5 rere, calloll-Free: SO) SIO Nia 
s 1-800-634-8670 ‘ art 
{In Florida coll 904-878-8544} Vieo / MasterCard / COD $5 00 for e i 
residents 
MIREOR Nand Sotiore ra tocar o Score Destong Comp / ho 0 rope Telex: 6714280 KLON 
1 Wer wo reguered  MIBROR Fn dengrad fr wn on fi end EA com 


cn MIRROR IL 
* Site License (the cost effective way ta standordize) 
Shipping ond Handing [$8.00 for COD orders) Florida 
the BM P72 bn a 


patible mesocompviers | 
fang MS-DOS / PC-DOS 20 ar hagher ond is net copy 
pected 
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still reference row 3 column A. If the cell is 
replicated, the new formula would refer- 
ence row 4 column A. Once you under- 
stand this distinction, you can use these 
functions effectively. 

However, if you are using both duplica- 
tion and replication, you can copy only a 
single row or column at a time. You cannot 
copy a range of cells to another area or a 
single cell to a block of cells. 

Harmony Spreadsheet has a built-in 
graphing function, but again it is rather 
limited. This function provides bar graphs 
in eight colors. You can save your graph as 
an image to be included in a document in 
the word processing module. Unfortunate- 
ly, you can’t save the definition of the 
graph (the columns or rows being graphed, 
the colors of the bars, and so on). As a re- 
sult, you must reenter the graph’s specifi- 
cations each time you want to look at the 


graphed numbers. 
Harmony Spreadsheet is better than the 


easily handle as much as 25000 


pasar iene Toba Page ae the 
machine for 


you. 
It thrives in any high-volume office environment. 
Whether it consists of a productive single user, ora 


average spreadsheet reviewed here, partic- 
ularly because of the good help, adequate 
functions, and the graphing component. 
To a user who already owns the system 
manager module and one or two other 
Harmony components, Harmony Spread- 
sheet would make a very useful addition. 
But for a user who is simply looking for a 
spreadsheet, Harmony would not be a 
good choice because of the expense in- 
volved in purchasing both the spreadsheet 
module and the system manager module. 
There are less-complex, less-expensive 
ways to acquire a good spreadsheet pack- 
age.—Donald C. Peckham and Martin 
L. Ramsay 


Microsoft Works 


Microsoft Works is a well-integrated pack- 
age that combines a spreadsheet with word 
processing, database, and communica- 
tions capabilities. Not only does the Works 







EDIT 


FACT 


eEPlele EB 


16011 NE 36th Way 
Redmond, WA 98073- 
9717 

(206) 882-8080 





Requires: 384K RAM; one 720K disk drive, 
Iwo 360K drives, or hard disk; DOS 2.0 or 
later. 

In Short: A well-integrated package with a 
relatively powerful . Microsoft 
Works includes numerous math and financial 
functions and the ability to graph data, as well 
as good file exchange with Lorus /-2-3. In- 
terestingly, the package can open up to eight 
files of any type simultaneously. Not copy 
protected. 
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spreadsheet include all the features that all 
but power users will ever need, including 
good graphics and macros, but the pro- 
gram costs just $195. 

Microsoft Corp. did a nice job of inte- 
grating the various modules. You can copy 
between the different modules without a 


hitch—just open two windows and you 
can copy a block of data from one to anoth- 
er and do a block move. When you copy 
data between the spreadsheet and the data- 
base, Works automatically puts the data 
into the proper format, rows and columns 
effortlessly becoming records and fields 
(and vice versa). 

On the assumption that users in an of- 
fice environment will want to exchange 
their spreadsheet data, Works allows near- 
ly seamless file transfer to and from .WKS 
and .WK1 files. The only nontranslatable 
items are macros, string functions, and a 
handful of formatting commands, logical 


functions, and at-sign (°°@"") functions. 








* Wtatls more: our dusi-bin paper feeder, combined 


Transferring files to the Works word pro- 
cessor isn’t as simple, however, since the 
package accepts only ASCII files and pro- 
vides no file conversion. 

Particularly interesting is the program’s 
ability to open up to eight files of any type 
simultaneously. When switching between 
these windows (not Microsoft Windows), 
Works swaps files in and out of RAM with 
no more than a quick access to disk. If 
you'd like to see two portions of the same 
file simultaneously, you can use the prod- 
uct’s split-screen feature. 

Microsoft has also given all product 
modules a consistent user interface. To ac- 
cess the command line, you press the Alt 
key. To make a selection from menus that 
pull down from the command line, you can 
then either move the cursor to the desired 
command or choose the highlighted letter 
indicating that command. Unlike Lotus 
1-2-3's_ type-the-first-letter-and-you re- 
all-set structure, letter commands in Works 


with PageLaser12'sstandard cassette feeder, provides Fora PageLaser: 
E 1-800-457-7777 for the name of the Toshiba printer 
So now, with a total of three paper feeders, youcan and computer dealer nearest you. 


a paper capacity of 750 sheets. 
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Toshiba America, inc., Information Systems Division 
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are often taken from the middle of a word. 
For example, you type X, not E, to exit the 
program. 

One annoying aspect of the user inter- 
face is that Works assumes that all numbers 
entered are alphanumeric characters unless 
you precede them with an equals sign. 
This is just the opposite of the method used 
by /-2-3, in which a number is considered 
to be part of a mathematical function un- 
less otherwise specified. 

To help novice users over the learning 
curve, Works provides both context-sensi- 
tive help and an on-disk tutorial, like the 
one in the original version of /-2-3, which 
teaches you as you use the actual program. 

The spreadsheet offers many of the 
functions of /-2-3. It has numerous math, 
logical, date/time, and financial functions, 
and macros. It also does eight graph 
types—including bar, line, stacked bar, 
pie, area, and high-low close—that you 
use to graph data from within the work- 








on high 
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surroundi ings. 
IBM isa registered trademark of tnternational Business 
Machines Corporation. Diablo isa registered trademark 


of Xerox Corporation. Qume isa registered trademark 
of Qume Corporation. LaserjJe1 500 Plus isa registered 
trademark of Hewlett-Packard. 
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sheet. The graphics features give you good 
control over colors, scale, and legends. 
Though Microsoft Works is not a pro- 
gram that would make anyone who already 
owns /-2-3, WordPerfect, and a database 
program rush out and buy it as a replace- 
ment, itis truly a fine group of productivity 
tools and may be all many people will ever 
need.—William H. Stewart 


PC-Calc 


The current version of PC-Calc, a 
shareware package available for a $59.95 
registration fee from ButtonWare, incor- 
porates a number of features, including 
macros, spreadsheet customizability, and 
detailed documentation, that make it at- 
tractive for users with moderate spread- 
sheet needs who don’t need Lotus 1-2-3 
compatibility. 

You can integrate your PC-Caic files 
with ButtonWare’s PC-File database pro- 
gram. The common key assignments and 
relative consistency of commands between 
the two packages make it easy for users to 
move between them. The packages also 
have true integration capabilities, PC-Calc 
and PC-File data can be exchanged simply 
by selecting a menu command. 

Installing PC-Caic requires nothing 
mote strenuous than copying the files to 
disk. You can customize your spread- 
sheets to display all of the CGA screen col- 
ors, to show numbers in scientific formats 
or as negatives, and to sort uppercase let- 
ters before lowercase ones. 


FILE 


PC-Catc, Version 3.0 
Button Ware Inc. 
P.O. Box 5786 
Bellevue, WA 98006 
(206) 454-0479 
List Price: Shareware: 
$59.95 registration fee. 
Requires; 256K RAM, 
Iwo disk drives, DOS 2.0 or jater. 
In Short: A shareware package that includes 
macros, Is customizable, and contains good 
documentation. You can integrate the pack- 
age with the PC-File database program. Not 
copy protected. 
CIRCLE 656 ON READER SERVICE CARD 


You call up PC-Calc’s main menu by | asterisks, right square brackets, and slash- 


hitting the Slash key, then you choose one 
of the 16 commands displayed at the bot- 
tom of the screen by selecting its first let- 
ter. The amount of memory you have left 
in your worksheet is also displayed on the 
top command line. The bottom line of the 
screen tells you your current cell location; 
it displays a flashing cursor prompt and an 
arrow that designates the direction of your 
next move. The package identifies cells 
with the standard /-2-3 row/column desig- 
nation. 

PC-Calc does provide you with a sig- 


nificant number of functions, including | 


several financial ones such as rate, princi- 
pal, payment, and periods and statistical 
ones such as the standard deviations, mini- 


mum and maximum. It also offers square | 


roots and rounding. 


MACRO ABILITY = PC Calc allows you 


to store up to 25 macros. Either you can | 


define them by typing in the keystokes to 


set up the macro and choosing a key to rep- | 


resent it, or you can tinker around with 
them by using the spreadsheet’s Translate 
command, which converts a character 


code specified by its ASCII number into | 
| help, a new menu interface, DOS access, 


some other string of characters. 


Yo 6 


Toggling on PC-Calc’s *‘smart-cur- 


sor’’ function speeds data entry by con- — 


tinuing cursor movement in a single direc- 


tion when you press Enter. PC-Caic’s | 


Replicate function, used for copying a 


range of cells, is somewhat less handy. | 


You cannot copy one cell to a block of 
rows and columns in one step. You must 
first copy the cell to one row or column and 
then copy that row or column to the block. 
If cells in the copied range have formula 


references to other cells, you are asked to | 


specify if the formulas are “‘relative or ab- 
solute?’’ for each one. You haven’t experi- 


enced true frustation until you’ve copied | 


20 lines and have had to answer yes or no 
to as many *‘absolute or relative?’” inqui- 
ries. 

Although you need to purchase PC-File 
to add true database functions to your PC- 
Calc files, the program includes a nicely 
implemented Lookup function that allows 
you to find specific data points in multico- 
lumn tables. 

PC-Caic’s graphics abilities are limited 
to frequency plots. While the program uses 


es to compose these graphs, you can sub- 
stitute the high ASCII graphics character 
set for the program’s defaults. 

Data exchange is another weak spot for 
PC-Calc, as it is with many of the other 
packages reviewed here. Although the 
program directly imports ASCII and .DIF 
files, it neither imports nor exports /-2-3 
files—you’d have to convert /-2-3 files to 
.DIF and import them into PC-Calc. PC- 
Calc does not require its functions to be 
preceded with the @ sign, but it is intelli- 
gent enough to recognize /-2-3 functions 
by ignoring that initial character. 

The PC-Calc manual is thorough; it as- 
sumes you'd like to know how the package 
works, not just what it can do. In keeping 
with that philosophy, the manual presents 
a detailed picture of useful information, 
such as how to read a PC-Calc file from 
BASIC, and even includes a sample sub- 
routine. The program also displays inter- 
esting on-screen information—for exam- 
ple, it will tell you what row it is on when 
performing recalculations. 

PC-Caic Plus, in beta-testing at the 
time of this review, will offer a raft of new 
features, including graphics, extensive 


sideways printing, and more (although it 
still won't offer /-2-3 compatibility). If 
your spreadsheet needs are modest, you’ll 
probably be comfortable with the present 
version of PC-Caic, but you'll get a lot 
more for your money if you wait for the 
next release.—Merv Adrian 


PeachText 5000 


Peachtree Software’s PeachCalc electron- 
ic spreadsheet may have been a good prod- 
uct in its time, but it hasn’t aged very well. 
The four-year-old spreadsheet is one com- 
ponent of the PeachText 5000 integrated 
package, which also includes a word pro- 
cessor, a thesaurus, a spelling checker, 
and a list manager. Though it offers a rea- 
sonably good help facility and adequate 
documentation, it would need a major up- 
grade to bring it in step with the times. 
One of PeachText 5000's major flaws 
is the absence of real integration. You can- 
hot access the program’s other applica- 
tions from the spreadsheet’s main menu, 
and the only way to send spreadsheet files 
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Disk Optimizer The original iioed ae 
now has un-format.Un-believable! 


It's still the safest, most effective way to 
put the zip back in hard disk performance. 

For more than ewo years now, Disk 
Optimizer has helped PC users everywhere 
safely restore and maintain the smooth, 
slick, fast performance of their hard disks. 

And now there’s a new and improved 
Disk Optimizer that un-fragments files even 
mote effectively. And includes enough 
additional disk management tools to 
make it one of the best software values 
anywhere. 

So, who needs Disk Optimizer, anyway? 

Simply everyone who owns a hard disk 
and relies on the speed and convenience it 
gives them. 

That's because DOS is constantly slow- 
ing your hard disk down. It does it by 
breaking files up into pieces. Storing differ- 
entchunks in different places. And that 
makes everything slower—loading, sorting, 
retrieving, backing up—because your hard 
disk has to chase all around to read and 
write different pieces of your file. 

Disk Optimizer restores the speed of your 
hard disk by putting files back together in 
one contiguous piece — where they belong. 


Just a few of Disk 
Selected PC Magazine’ s 
—June 1987 
a tiny Disk Optimiz 
nd loading 100 Fontasy f. 
; Ebzabeth Juan Duyle, Induma 
‘I feel thus is essential soft 


. D. Sorensim, Texac, Cahfornus 
Easy to install, tse, and mo: 
~Dan Neisen, General Ele 
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Disk Optimizer is absolutely, positively 
“disaster proof.” 

It’s sad but true. Some other un- 
fragmenting software could lose your data if 
something goes wrong in the process. Like a 
routine reading or writing error. Or evena 
power failure. 

But have no fear with Disk Optimizer. 
Nothing will go wrong because nothing can 
gowrong. Even if you yank the plug from 
the wall in the middle of the program. It’s 
because only Disk Optimizer copies each 
file, piece by piece, then checks the newly 
un-fragmented version for completeness. 
Only then does it go back and erase the 
fragmented version. Not power spikes, 
disk failures or DOS errors —not even 
earthquakes ~can cause data loss. And only 
Disk Optimizer makes you that promise. So 
why trust your disk to anyone else? 

It’s like a precision tune-up for your disk. 

In addition to un-fragmenting, Disk 
Optimizer also lets you quickly choose 
the optimum layout for your disk. So your 
most-used files have the fastest access. And 

rogram and other unchanging filescan 
E permanently un-fragmented and set 
aside on their own area on the disk. 


Optimizer’s rave reviews: 
Best Of The Best” hiutities, 


zer excellent, Disk ace 
ess, even at 4. a 
Dnts now takes seconds." 4.77MHa, is much faster, 


Ware for anyone with q hard drive.” 


st importantly, at works!” 
cir Informatie Systems, NY 


The simple menu makes it a snap. 
Un-format—one of the powerful new 
reasons to buy Disk Optimizer 

Oops! Make a simple mistake at the key- 
board and you could wipe out your hard disk 
witha’ DOS Format command. But don’t 
worry. “Un-format’” will recover your entire 
disk, and all your data, in just moments. It’s 
included Sinner new Disk Optimizer. 

Plus, you get the new “Analyze” program 
with a graphical display that shows your disk's 
condition so you'll always know when it's 
time to optimize again. You also get “Sorts” 
for organizing directories for the best appear- 
ance and sequence. “Findfile” for searching 
out hard to find files. “Delfile” for locating 
and erasing unwanted files. “Lock” and 
“Unlock” for file security. And more. 

You could spend hundreds on other utilities 
and still not get all the functionality packed 
into Disk Optimizer at no extra charge. 

Use it once and you'll discover what 
nearly 200,000 users already know— 
$69.95 isa small price to pay for the speed, 
convenience and safety you get only with 
Disk Optimizer. 

Look forthe new Disk Optimizer 
at software dealers everywhere. Or order 
directly from SoftLogic Solutions by call- 


ing us toll-free. 
Disk . 


Qf Optihizer 69° 
SOFTLOGIC 


SOLUTIONS 
SoftLogic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 (603-627-9900 in NH) 


Call 800-272-9900 
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to other applications is by sending them to 
disk as text files. You'll also be disappoint- 
ed by the lack of a similar command struc- 
ture among the various modules that 
would make switching between operations 
easier. 

PeachCalc, like the other modules, is 
old-fashioned. For instance, PeachCalc’s 
screen display is antiquated; it resembles 
the original VisiCalc. PeachCalc shares 
with that product the single-letter menu 
options arrayed across the bottom of the 
screen. While help screens are always 
close by, this interface is a far cry from the 
clearly defined /-2-3-style moving-bar 
menu. Luckily, PeachCalc’s help function 
is more than adequate. Help instructions 
are written in plain English and are rela- 
tively detailed. You reach the help option 
with the Question Mark key—one of the 
few intelligent variations from the indus- 
try-standard F1 key I've seen. 

A nice feature of the interface is a mes- 
sage on the command line that lets you 
know that work is in progress, This is an 
improvement over the annoying flashing 
Wait indicator in the upper-right-hand cor- 
ner that so many products copy from Lotus 
1-2-3, if only because your eye focuses on 
the command line anyway. The status line 
display indicating the direction the cursor 
will move after data is entered is also nice. 
Less attractive is the fact that simply mov- 
ing the cursor will not allow you to enter 
data as it will in /-2-3; instead, you must 


PE 
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PeachText 5000, 
Version 2,12 
Peachtree Sotiware 
4355 Shackleford Rd. 
Narcross, GA 30083 
it (800) 247-3224 (outside 
Ga.) 
(404) 564-5800 
List Price: $199 
Requires: 128K RAM, one disk drive. DOS 
2.0 or later. 
In Short: An integrated package that lacks 
any real integration between the modules. 
The spreadsheet’s conimands are single let- 
lets, like those of the onginal VisiCalc. and 
the program offers few features. Not copy 
protected. 
CIRCLE 655 ON READER SERVICE CARD 


press Enter. Changing direction is some- | 
| thing of a hassle with this feature, as well; 
| you'll need at least two extra key- 
slrokes—once lo enter and once to move 
where you want to go. 

Unfortunately, PeachCale lacks many 
of the features that have become standard 
with today’s spreadsheet programs. The 
package does offer functions such as addi- 
tion, subtraction, multiplication, division, 
Net present value, and even trigonometric 
functions such as sin, cos, SQR. But it 
lacks other functions that are common in 
financial calculations, including intemal 
rate of retum, future value, and amortiza- 
tion. Frequency plots are the only graphics 
capabilities available. There also are no 
import or export functions for /-2-3, .DIF, 
or olher formats. 

Installing PeachCalc is not especially 
difficult, but the documentation seems to 
have been written before such things as 
hard disks and subdirectories existed. The 
manual clearly expects a floppy-disk- 
based system includes only partial instruc- 
tions for installing it with a hard disk, it 
makes no suggestions as to how to set up 
subdirectories. The program directly sup- 
ports over 20 popular printer models, and 
more are being added. But if your printer 
isn’t on that list, you'll need to sclect the 
draft interface that won't give you any ex- 
tras such as underlining or boldfacing. 

Many of the product's functions are 
hopelessly run-down, allhough the Help 
feature stands out as a model of common 
sense, and the documentation is clear and 
concise if a bil outdated. A serious upgrade 
built on solid basics is needed to spruce up 
this elderly spreadsheet.—Merv Adrian 


_PFS:First Choice 


| Sofiware Publishing Corp.’s PFS:First 


Choice, Version 2.0, priced at $149, is the 
answer for PC users who want productivi- 
ty without pain. The package incorporates 
a well-designed spreadsheet program 
along with very competent database, word 
processing, report generation, spelling 
checking, thesaurus, and graphics func- 
tions. Although the entire package benefits 
from a user-friendly design, the spread- 
sheet application best exemplifies the pro- 
gram’s well-implemented trade-offs be- 
tween power and ease of use. 


The craftsmanship that went into de- 
signing PFS:First Choice is evident from 
the moment you start working with the 
program. Although you cannot work in 
multiple applications simultaneously, the 
simple, elegant, and consistent screen de- 
sign and command hierarchy make it easy 
to move between programs. 

You access the spreadsheet function 
from a nine-selection main menu. From 
this menu, you can also select any other 
application, exit the program, or choose to 
see an existing file, in which case an order- 
ly listing of files catalogued by application 
appears on-screen. Next, a function-key- 
driven command line with six choices ap- 
pears across the top of the screen. The con- 
sistency of design is apparent in the 
hierarchy of commands. Since these pull- 
down menus are nearly identical for all ap- 
plications, you can quickly become famil- 
iar with the range of commands. For 
example, under Edit, your first option in 
any application is always Select—be it a 
block of text, range of numbers, record, or 
anything else. A series of Alt keys allows 
you to bypass these pop-up menus. 

The spreadsheet program offers a vari- 
ety of features that are easier to use than 
those found in some of the *‘power’” 
spreadsheets, like Lotus /-2-3 and its 
clones. One of the most obvious ease-of- 
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PFS:First Choice, 
Version 2.0 
Software Publishing 
Corp. 

P.O. Box 7210 
1901 Landings Dr 
Mountain View, CA 
94039-7210 





(415) 962-8910 

List Price: $149 

Requires: 512K RAM, one disk drive (hard 

disk recommended), DOS 2.0 or later. 

In Short: An integrated package with a 

spreadsheet, database, word processor, re- 

port generator, spelling checker, and graph- 

ics. While the spreadsheet lacks some of the 

power features found in larger spreadsheets, 

such as date and me functions, it offers such 

ease-of-use Teatures as colunins that automat- 
| ically widen to accommodate headings. Not 

copy protected. 
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Only new Cubit squeezes more than 12-3’ files. 


It’s the fastest, easiest, least costly way to 
free more disk space for all your files. 

You know what happens. Files just keep 
piling up on your hard disk, until one day, 
there's no room left. 

But before you buy a bigger hard 
drive, orthe otherwell-known 
compression software, con- 
sider this—only Cubit maxi- 
mizes disk space by efficiently 
compressing 1-2-3 worksheet 
files, plus all your other files. 
What is Cubit? 

Cubit is an advanced soft- 
ware tool that reduces the 
number of bytes required to 
store a file on disk —citherall 
your files, or if you want, just 
some of them. In memory- 
resident mode, it works invisi- 
bly in the backgmund, auto- 
matically converting files back 
to their original size when retrieved, and 
re-compressing when you save them again. 

The result is. a dramatic increase in the 
amount of data you can fit on all your mag- 
neric media—including hard drives, flop- 
pies and tapes. All without complicated 
commands, of interrupting your work-flow. 







Cubit compresses all hinds af files 
up te 7% —w hard dnke and extreme cases. That your average 
loppics store mere than twice 

as much data as below. 


Now Cubit’s optimized for 1-2-3. 

Cubit has always performed superbly 
withall kinds of duta—particularly text files 
and databases. 

But now, Cubit is the most effective soft- 

ware you can buy for 

compressing your Lotus 
worksheets. Infact, new 
Cubit gives you an average 
snow take ot 70% compression for both 
much. 1-2-3. and Symphony files. 
J And remember, we said average 
compression, which takes 
2. into account all your Cubit- 
compressed worksheets. 

The other compression soft- 
ware maker pnomises 95% — but 
doesn’t tell you that it’s only in 


Files that once 
rook this 
much disk 
aCe «os 


results will be less, ustially a lor 
less. What's more, their program 
works with 1-2-3 files only, and 
nothing else. 

Yet new Cubit gives you optimum results 
withall your files, from all your programs. 
Including word processors (34% average), 
darabase managers (40% average), account 
ing packages (40% average), graphics files 
(26% average), everything you keep on 
your disks. 


Here’s what 
People i: : 
“1-2-3 users will en " are saying about Cubit. 
~Davd Trvette, PC World, Odtaber 1987 
"Saved me $700 for anew disk dri ‘ a: 
, «Daud Se To Seen Tha Products everything you sade was” 
I gained almost 4MB of storage.” 
“Welconce fled + Impact Management, Inc. Branson, MO 
To Mag oducts good documentation, god price wetleudl ; 
“Te'san Cogent Data Services, inc, Lilburn, GA . ~l am indebted!” 
excellent utility. We' 
~ Edward Moy, Hania Majer i raed files 40-50% 11" 


ay 


CIRCLE 288 ON READER SERVICE CARD 


It’s the biggest idea in small files yet. 

Cubit notonly works better than the other 
compression software, it works faster. For 
example, Cubit decompresses files in 1-2-3 
twice as fast as the other pnogram. So your 
spreadsheet is up on screen in half the time. 

That same “other” program re-com- 
presses 1-2-3 files each time you save them. 
Cubit waits until youexit 1-2-3, and then 
automatically re-compresses all the com- 
pressed files that were used during that 
session. Imagine the time you'll save. 

Plus, only Cubit includes UnCubit,” a 
special decompress-only program you can 
distribute freely, so you can share your 
Cubit-compressed tiles. It's deal tor team 
projects. And great for saving line charges 
on tele-communicated files. Just send 
UnCubit along with your transmission. 
Sowhy buy a bigger drive, when you can 
have smaller files? 

Cubre is already saving time and trouble 
tor thousands of PC users. All fora fraction 
of the cost and bother of a bigger hard drive. 
Anda lot less than you'd pay forthe orher 
compression program. 

Look for Cubit at software dealers every- 
where. Or order direct irom SoftLogic 
Solutions by calling us toll-free. if, within 
30 days, yon're not satisfied chat Cubit is 
the fastest, casiest, smartest way to free up 
disk storage space, we'll gladly arrange tor 
a refund of your purchase price. 


A Cubit:69" 


SOFTLOGIC 
SOLUTIONS 
SoftLoue Solutions, Ine, 

One Perimeter Road 
Manchester, NEPQ3103 
800-272-9900 (003-627-9900 in NH) 


Call 800-272-9900 
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use features is the automatic column-width 
adjustment for spreadsheet labels (called 
headings), which are entered across the top 
row and down the left column of the work- 
sheet. Type a heading, and the spreadsheet 
automatically widens to accommodate it. 
Enter lengthy data in a cell, and watch the 
column widen. You can even specify a 
minimum width. If you begin a cell entry 
with an alpha character, the entry can cross 
over column boundaries without widening 
the column. These features give you the 
freedom to enter data, create headings, and 
write comments without your giving a 
hoot about cell width. 

You do most of the real spreadsheet 
work within pop-up boxes. You can create 
a formula using the pop-up formula box 
that contains entries for a named cell and 
the formula. Editing the formula is facili- 
tated by a full set of cursor movement 
commands. Cell styles (both individual 
and global) are also assigned with a neat, 
albeit limited, pop-up menu. You can 
choose currency symbols, comma place- 
ment, show a percentage, or indicate deci- 
mal placement by answering the prompt 
lines accordingly. You enter formulas us- 
ing a fairly complete set of functions and 
operators. 

As with many other low-cost packages, 
the date and time functions are absent, as is 
the ability to create a named range. How- 
ever, the program does recognize normal 
mathematical hierarchy and allows as 
many as 15 pairs of nested parentheses. 


QUICK ENTRY FUNCTION One of 
the special highlights of the program is the 
Quick Entry function. This brainy feature 
lets you duplicate heading, value, or for- 
mula entries across rows or down columns 
with a single keystroke. It also recognizes 
incremental headings. For example, if you 
type January as a column heading, it in- 
serts the names of the succeeding months 
in the other column headings as you press 
the Tab key. (/-2-3 lets you do that too—if 
you buy the $150 HAL add-on). 

The bookmark facility, as its name im- 
plies, lets you mark your place in the 
spreadsheet, do something else, and then 
return to where you left off. This is an infi- 
nitely more useful feature than GOTO, al- 
though First Choice offers a GOTO func- 
tion as well. It’s much easier to leave an 





application and ask the program to search 
for the bookmark than it is to remember 


which cell you had been working in. You | 


can set up to nine bookmarks at once, 
which makes it easy to jump around the 
spreadsheet and edit formulas or move 
from application to application. There is 
also a handy calculator feature that lets you 
enter one-line calculations and places the 
results automatically in a cell. And the 
well-executed graphics integrate beautiful- 
ly with the spreadsheet, so you can simply 
point to cell ranges and include the data in 
a graph. 

Despite these nifty features, PFS:First 
Choice users may still require some up- 
ward compatibility. The latest version of 
the program allows import and export of 
4-2-3 (.WKS files) and PFS-:Plan data. 
The import and export for /-2-3 works 
well; | had no problem importing even PC 
Labs’ largest performance test files. How- 
ever, inconsistencies arose when | used 
First Choice’s wide columns. | had to go 
in and tidy up labels and headings. 

Any complaints? A few. 1 would prefer 
an alphanumeric cell name such as /-2-3's 
Al designation over PFS:First Choice’s 
current, four-character RIC1 notation. 


Writing long formulas with row-and-col- | 


umn notation is tedious and confusing. Of 
course, dropping down to DOS, window- 
ing, and macros would be nice, too. 

The addition of these features could 
only make what is already a top-of-the-line 
product even better. The current version of 
PFS.First Choice has evolved into a seri- 
ous office productivity tool. It has success- 
fully managed to define that delicate bal- 
ance between a simple and functional de- 
sign and powerful features. 

—Robin Raskin 


Spreadsheet for the IBM 
PC, XT, and AT 


Scandinavian PC Systems’ Spreadsheet 
for the IBM PC, XT, and AT, Version 1.0, 
is distinguished by an excessively long 
name, its foreign origins, and little else. 
The package’s slow speed, unfriendly user 
interface, and lack of adequate technical 
support are suited only for users who plan 
to create nothing more strenuous than the 
most simple spreadsheets and can get by 
without immediate outside help. 


Priced at $49.95, Spreadsheet can be 
loosely integrated with the company’s 
Word Processor for the IBM PC, XT, and 
AT ($49.95); Database for the IBM PC, 
XT, and AT ($49.95); and Readability 
($59.95), an analyzation program. Like 
most of the product’s other features, its in- 
tegration abilities are minimal. You can 
print your spreadsheet files to disk as text 
files and import them into the other pro- 
grams, but this method is inferior to those 
employed by true integrated packages and 
even modular systems. 

Once you load the program, you are 
presented with a screen that shows 20 rows 
and 8 columns of the 100-row, 26-column 
spreadsheet. The status line at the top of 
the screen shows the name of the spread- 
sheet and the percentage of memory re- 
maining. The status line also displays the 
recalculation method. The default is the 
automatic recalculation method, which 
makes spreadsheet use slow (this package 
is nearly eight times slower than Lotus 
1-2-3), but the manual method is quite 
clumsy to use. 

Spreadsheet’s menu program helps you 
create, edit, print, and manage your 
spreadsheets. You can add and delete rows 
and columns, move and copy blocks of 
cells, format cells, and print the spread- 
Sheet. While these are all the basics that 
you need to create functional spreadsheets, 
they’re implemented rather strangely. For 
instance, to copy a cell, you must indicate 
the number of cells to be copied by block- 
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Spreadsheei for the IBM 
PC, XT, and AT, 
Version t.0 
Scandinavian PC 
Systems 

3 Brookside Park 

Old Greenwich, CT 
06780 


SPREADSHEET 





(203) 698-0823 

List Price: $49.95 

Requires: 256K RAM, one disk drive. DOS 
2.0 or later. 

In Short: A clumsy spreadsheet with aver- 

age features and slow performunce. Not copy | 
protected. 
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When you need to move quickly among programs and files, 
Software Carousel carries the load for you. 


Why get dragged down by that 
old PC technology? 

Despite the sophistication of today's PCs, 
there's one thing they still don't do. And that's 
work the way people work. Jumping from one task 
to another—from budgets to memos to phone 
calls and back. Consolidating, cross-referencing, 

So every time you need to change programs — 
or just look at another file—it's the same old, 
tiresome routine—saving, exiting, loading, retriev- 
ing. Not very convenient. Not very human. 

But now you havea choice. Either wait for 
the “next generation” of PC software. Or use 
Software Carousel, and get the speed and con- 
venience you need today, with the software you 
already own. 

Here’s how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy way to 
switch almost instantly from WordPerfect to 1-2-3 
to dBASE to DOS to whatever else you want. 


Or go from one file to another in the same program. 


All without saving or retrieving—or wasting a 
precious moment of your time. Ot your com- 
puter’s memory. 


“Unlike other 


Software Carousel works by creating a number 
of independent software slots to load your pro- 
grams into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and there's 
your spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. Just 
whip over to your document and do your work. 
Snap back to your spreadsheet and it's just like 
you left it. It’s like all your programs are “pop-ups,” 
just a horkey away. 

Or load the same program into three different 
slots, each with a different file. Now go from one 
to another in a tenth the time it would take any 
other way. And with the wonderful feeling that, 
suddenly, your computer is working nght along 
with you, not against you. 

Here’s the best part of all. 

You may have heard about some other 
“environment programs out there that claim 
to do something similar to Software Carousel. 
But there are several important differences. 

First, they make you split your memory up 
among the programs you want to use. Software 
Carousel lets you use all available memory in each 
and every program, each and every file. It even 
supports expanded and extended memory. 
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Other environment programs work with only 
some software, Software Carousel works with 
everything. Period. It even resolves conflicts 
among memory resident programs. 

Other software creates a memory intensive 
working environment that's complex, unfamiliar, 
with cramped little windows and strange com- 
mands. Software Carousel takes minutes to set-up 
exactly the way you want it. All your software 
looks and acts exactly as it always did, so you can 
concentrate on your job, instead of high technology. 
It’s so downright useful, even IBM° 
recommends it. 

Even as you read this page, there are tens of 
thousands of Software Carousel users out there 
zipping through their work without laborious and 
repetitive commands. And without the usual 
640K limit imposed by DOS. In fact, even IBM 
recommends Software Carousel for use with their 
most popular mainframe-to-PC communications 


package. 

We think you'll agree, that with this kind of 
speed, convenience, and next-generation perfor- 
mance, $59.95 isa small price to pay. 

Look for Software Carousel at software dealers 
everywhere. Or order direct from SoftLogic Solu- 
tions by calling us toll-free. If, after thirty days, you're 
not satisfied that Software Carousel is the right 
way to get old PC technology off your back, we'll 
gladly arrange for a refund of your purchase price. 


Software , $97Q95 
s| Carousel /? 
SOFTLOGIC 
one 


Manchester, NH 03103 
(603)-627-9900 in NH 
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ing them off with the Start Block and End 


Block commands. Then put the cursor | 


where you want the cell to move. The pro- 
gram then asks how many lines you would 
like to copy the cells to, This is far more 
convoluted than /-2-3’s cleanly imple- 
mented /Copy from, to, copy command. 
You select the menu commands by 
choosing their corresponding function 


keys. To leave the menu, you press the Esc | 


key. The function keys are independent of 
Cursor movement, so you can change your 
cursor position even if you are two or more 
levels deep into the menu. This can cause 
problems. If you leave the menu (intend- 
ing to return shortly) without pressing the 
Esc key and go back to working in the 
spreadsheet, the odds are good that you'll 
forget you’ve already moved one or more 
levels down in the menu. Then if you press 
a function key that is appropriate to a level 
1 command, it will be totally inappropriate 
to the level you have reached, resulting in 
accidentally deleted columns, displaced 
cells, and much more. 

Along with text, values, and formulas, 
Spreadsheet offers 36 functions, such as 
(@If, @Lookup, and @Sum. You can use 
the F8 key to jump to a specific cell, and 
the cursor keys, PgUp, PgDn, and Tab 
help you navigate the spreadsheet in the 
traditional way, But three successive uses 


of the Home key will move you first to the | 


left of the screen, then to column A, and fi- 
nally to Al. This is a waste of time: Home 
should take you directly home; you 
shouldn’t have to go visiting first. Spread- 
Sheet also has a simple macro capability 
that you can use to link cells in your current 
spreadsheet to those in another. 


SLOW CALCULATIONS The package 
is painfully slow in calculating even a 
moderate amount of large formulas in the 
spreadsheet. Deleting a single column 
brought the AT used for PC Labs testing to 
its knees. The time it took to calculate our 
test file was more than seven times slower 
than /-2-3, Release 2.01. Test results for 
saving to and loading from disk were, re- 
spectively, 1'2, and 22 times slower than 
those of /-2-3. And since the package 
doesn’t use all of the memory available, 
we were unable to perform some of the PC 
Labs performance tests. 


The manual is written for the novice | terprises, is not the spreadsheet to end all | 





user. It does a good job of leading you 
step-by-step through the installation and 
use of Spreadsheet, as well as explaining 
general spreadsheet theory. It is full of ex- 
amples and contains a well-referenced ta- 
ble of contents and index. You'll note, 
however, that some unusual terms, such as 
fetch instead of load, pop up at times, pos- 
sibly because of the translation from 
Swedish to English. The author also 
placed a cartoon on the last page of each 
chapter that ends on the right side, detract- 


ing from an otherwise professional man- | 


ual. Technical support is rather different; 
the company and its support team are 
based in Sweden, so you must call the 
American representative, who in tum for- 
wards your question to Sweden. The com- 
pany promises a 24-hour response. 

You install Spreadsheet by executing a 
batch file that transfers the package to your 
floppy or hard disk. Installing the software 
automatically creates a subdirectory called 
SPCSSPR (for Scandinavian PC Systems’ 


| Spreadsheet). That's not an easy name to 


remember when you're trying to change 
directories. Printer installation is fairly 
routine. Although Spreadsheet assumes 
that you have an IBM Graphics Printer, 
you can set up your own printer and print 
codes with an installation program. 


with anew version, which was unavailable 
at the time of this review. It will offer 
many new features, including added 
search features; 30 new mathematical, sta- 
tistical, and logical functions; integral cal- 
culation; and more. 

But as the product stands now, most us- 
ers will find Spreadsheet for the IBM PC, 
XT, and AT too slow, too clunky, and too 
unsophisticated to meet their needs. And it 
doesn’t help that to get technical support, 
you've got to go through an interpreter and 
be willing (and able) to wait until the next 
day. With the abundance of good /-2-3 
clones and shareware spreadsheets on the 
market today, it should be easy to find a 
package that performs better than Spread- 
sheet.—Mike Falkner 


THE Spreadsheet 


Despite its definitive-sounding name, 
THE Spreadsheet, from Indian Ridge En- 





spreadsheets. The $49.95 program is a 
simple, comfortable package for the nov- 
ice user—with lots of help features and 
menu commands written in plain English. 
However, the program lacks many of the 
functions that these users will eventually 
require. 

THE Spreadsheet's bevy of help and tu- 
torial options include a trio of context-sen- 
sitive help messages, on-screen mini-man- 
uals, and hands-on tutorials. The extensive 
context-sensitive help messages can occu- 
py the lower half of the display screen or be 
toggled off and on with a single command. 
If you do leave them on, the screen is auto- 
matically (and annoyingly) redrawn after 
every cursor movement. 

Pressing the Question Mark key calls 
up a full-screen explanation that serves as 
an electronic minimanual. This explana- 
tion mostly mimics the printed documenta- 
tion, which itself is sparse. The on-line tu- 
tor offers a 20-lesson instructional session: 
10 of the lessons summarize spreadsheet 
basics, such as moving around the work- 
sheet and performing math functions, the 
other 10 lessons are how-to practices, 
which consist of examples on how to enter 
data into the spreadsheet. You can enter 
these practice commands, which are de- 


| tailed on the lower half of the screen, into a 
The company has, however, come out | 


live spreadsheet. The examples are well 
thought out, and the practice categories are 
well chosen, But because the spreadsheet 
window and practice instructions are not 


(415) 268-1631 
List Price: $49.95 
Requires: {28K RAM, one disk drive, DOS 
2.0 or tater. 
In Short: THE Spreadsheet is the spread- 
sheet component! of an extensive modular en- 
vironment. Tutorials and practice sessions 
are available, bul the spreadsheet is cumber- 
some and clumsy for anything bul the sim- 
ptest tasks. Nol copy protected. 


CIRCLE 651 ON READER SERVICE CARD 
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linked, there is no feedback about incor- 
rectly entered information. 

Once you learn the program, you'll find 
that THE Spreadsheet has a number of 
blemishes. One irritating, if not fatal, flaw 
is its screen design. ASCII characters are 
used to create some exceedingly amateur- 
ish screen displays. Ugly ///////// (slashes) 
indicate that the current cell is blank. The 
program does not even take advantage of 
color or graphics capabilities. 

Installation and print functions, each a 
traditional nemesis for new users, are han- 
dled without user intervention, but in a ru- 
dimentary fashion. The automatic installa- 
tion program also appears to be buggy. 


The spreadsheet recognized drive C: when | 
| installed the program in my hard disk | 


subdirectory. | was able to use the Disk- 
Choose command to reassign the disk as 
drive A: and successfully read files on my 
floppy disk. However, when I tried to re- 
tum to the hard disk drive by again select- 

| ing Disk-Choose, the program informed 
me that drive C: was not enabled by the 
.EXE file. | could not recognize my C: 
drive again without rebooting the pro- 
gram. While the automatic printer installa- 
tion works well, you can send only straight 
ASCII codes to the printer. 

A single-line menu with 11 commands 
in plain English is located at the top of the 
spreadsheet. Typing the first letter of a 
command calls up its submenus. For ex- 
ample, the Array command allows you to 
Copy, Replicate, Move, Insert, Delete, or 
Blank. However, submenu commands 
such as Copy and Replicate not only are 
confusingly similar concepts, but they also 
all have restrictions about the types of data 
groups they can work with. The Replicate 
command, for instance, applies only to 
cells and ranges of cells, while the Copy 
command can be used with these as well as 
with blocks of cells. If you should manage 
to confuse the two, you won't get much 
help in ending your dilemma from the pro- 
gram’s paltry 16 error messages. Mes- 
sages like ‘‘Value or formula error! Edit 
and enter again or ESC to escape”’ only tell 
you you're doing something wrong; they 
don’t offer any useful advice on how to 
make it right. You might fare better by by- 
passing the menus altogether and using the 
Backslash commands, which function as 


this program’s speed keys. 
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+ InstaCale 
| « Microsoft Works 
« QubeCalc 


Among standalone small spread- 


sheets, FormalSoff s InstaCale and 
QubeCale are big, feature-filled fish 
| ina small pond. These products are 

nearly identical, having the same 
user interface and core of features. 
The only difference is that \nstaCalc 
is a two-dintensional RAM-resident 
spreadsheet, while QubeCale offers 
three-dimensionality. The packages 
are shareware, with registration 
fees of $49.95 and $69.95, respec- 
tively. The core package for both is 
extremely impressive, including 
such features as trigonometric func- 
tions, statistical commands, and fi- 
nancial functions. The package's 
logical, date, tine, and string func- 
tions are rare in packages as small 
as these. These programs also offer 
intport and export of .DIF and Lo- 
tus .WKS file formats, as well as ru- 
dinentary grapltics—all areas that 
trip up the competition. 

if you prefer an integrated pack- 
age, Microsoft Works, a new entry 
ite market for small business 
tools, combines a relatively power- 
ful spreadsheet with word process- 
ing, database, and communications 
capabilities tuto a $195 package. lis 
spreadsheet offers most of the fea- 
tures anyone would want ina 
spreadsheet, including good import 
and export of 1-2-3 files, flexible 
graphics, and macro capabilities. 

Honorable mentiou goes to Soft- 
sare Publishing's PFS:First 
Choice, which is also a fine, nicely 
integrated and implemented prod- 
vet. [twas narrowly beaten by Mi- 


crosoft Works because that product | 


offers macro capabilities and be- 
cause it allows you to open up to 
eight windows simultaneously and 
easily copy data between them. 


a ee een NT 


EDITING PROBLEMS You'll encoun- 
ter even more problems when you try to 
edit a formula with THE Spreadsheet. 
There is no insert mode, If you want to in- 
sert characters into a formula you'll have 
to retype the entire formula. If you want to 
enter a label, you must precede it with the 
letter L—an eccentricity | found that | of- 
ten forgot. 

If you keep to simple linear formulas, 
you won't have too much trouble using 
THE Spreadsheet. It makes good use of 
split-screen windows and contains a siz- 
able set of built-in financial, logical, and 
mathematical functions. However, the 
program is simply incapable of matrix 
math. You can work calculations on a row- 
by-row or column-by-column basis, but 
the program will not allow you to perform 
any operations on a range of data. This 
made running the PC Labs performance 


| tests an impossibility. (We could have cal- 


culated the performance tests by working 
on a row-by-row and column-by-column 
basis to achieve the identical end result, 
but our spreadsheet would have become 
considerably larger than the performance- 
tested spreadsheet.) 

Besides its inability to perform opera- 
tions on a range of data, the program is 


| missing many other functions that users 


will discover that they need as they be- 
come more sophisticated about spread- 
sheets. It has only the most rudimentary 
graphics capabilities, which use an asterisk 
(*) to plot frequencies. The package does 
not use a logical recalc order—each time 


| one cell in the spreadsheet changes, it 


automatically goes back and recalculates 
every cell from left to right, whether 
they’ve changed or not. It will also list 
only one file at a time. For 30 minutes I 
puzzled over where my files were until I 
accidentally hit the Enter key and was 
scrolled to the next file listing. 

The user who wants to tailor his own 
personal productivity solution may appre- 
ciate having the ability to integrate THE 


| Spreadsheet with Indian Ridge’s account- 


ing, word processing, and multiuser-envi- 
ronment modules (available at extra cost). 
But users who will someday want to per- 
form matrix math operations and other so- 
phisticated functions will find THE 
Spreadsheet inadequate for their needs. 
—Robin Raskin i 
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TE 
IMPROVED 
VGA 


o: Extending across barriers of 
te graphics incompatabilities, ATI 
he introduces a VGA improved 
performance card ~ VIP. 
. VIP delivers the IBM PS/2 VGA 


standard to IBM PC/XT/AT and 
Model/30 users, providing an 
upgrade path to the 
outstanding world of VGA 
graphics. 
, Totally compatible with the ATI 
————EE7= EGA WONDER, users have the 
unique ability to display EGA, 
Color /Graphics and Hercules 
software on monochrome, RGB 
and EGA monitors. 
© Compatible to IBM Video 
Graphics Array (VGA). All 17 
: modes. 
>= * ® Runs EGA/CGA/Hercules & 
a 132 column software on IBM 
Ps PS/2 Analog’, Multisync, 
— EGA, RGB, TTL monochrome, 
- PC Portable, Compaq 
Portable? monitors. 
* Softsense automatic mode 
switching. 
® Automatic analog monitor 
detection. 
® High resolution 800 x 560 
graphics for Multisync 
monitors with drivers 
supplied for Windows, Gem, 
—s Ventura, Autocad. 
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4 — Call today at (416) 756-0711 for 
° === moreinformation. 
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" Trademarhs: IBM. PS/2. Model 30, VIDEO GRAPHICS 
ARRAY, VGA, EGA. CGA. MDA - international 
Business Machines Corp : HERCULES - Hercules 
Computer Techaniogies ine . Multiayre - NEC Heme 
Electronics Corp. COMPAQ ~ Compaq Computer 
Corp ; WINDOWS - Microsoft Inc ; GEM - Digital 
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@ PC LAB NOTES: LASER PRINTERS ® CAROLINE HALLIDAY 


LEARNING TO LIVE WITH 
LASER PRINTERS, PART 1 


If you think that laser printers are only glorified daisy wheels or that they’ re impossible to 
understand, this two-part article should change your mind. 


PRODUCTIVITY 





peed, printlike quality, and quiet are 
S the things you miss most if your la- 

ser printer goes down and you have 
to dust off and reinstate the old daisy wheel 
or dot matrix temporarily. The feeling is a 
little like going back to a floppy disk drive 
PC after getting used to an AT with a fast 
hard disk. True, you can do the work, but 
it’s such a drag it just doesn’t seem worth 
doing. 

For a beginner, though, making a laser 
printer perform its magic is not always 
easy. The requirements for getting started 
are a long weekend and a ream of copier 
paper. True, most of today’s full-featured 
word processors, spreadsheets, and data- 
base programs can drive the more lar 
laser printers right out of the box. Still, 
you'll inevitably find that there are nig- 
gling little additions or changes you just 
feel you have to make to get things right. 
The pages of PC Magazine’s Productivity 
section have always been full of hints on 
making printers do what you want them to 
do. The difference is only that laser print- 
ers represent a quantum leap forward in 
their capabilities and, consequently, in 
their complexity. 


THE HP STANDARD As with their dot 
matrix and daisy wheel counterparts, laser 
printers’ output is regulated by the various 
control codes that are sent to them. A spe- 
cific string of characters, usually begin- 
ning with the Escape character (ASCII 
27), is sent from the computer. The printer 
interprets this string not as a set of charac- 
ters to be printed, but as a command to 
change its mode of operation: to begin 





printing in boldface, for example, or to 
change the number of lines per inch. 
Traditionally, printer manufacturers 
seem to have based their choices for which 
codes would control which printer func- 


PC LAB NOTES 

A guide to plotting out your laser 
printer’s escape sequences. 
UTILITIES 


RUN.COM nuns programs no matter 
where they try to hide on your disk. 
ENVIRONMENTS 

How the OS/2 Kemel faces up to 
keyboard input and standard input. 
POWER PROGRAMMING 

Cand MASM functions that chomp 
ASCH strings of numbers into bits. 
SPREADSHEET CLINIC 

Menus with informative prompts, 
attaching add-in Symphony apps. 
USER-TO-USER 

Flexible ERRORLEVEL setter; DOS 
calculator; new PATHSs in a hurry. 
POWER USER 

Moving light-bar menu for dBASE, 
WordPerfect printing while you work. 
LANGUAGES 

Turbo Pascal error handler that names 
routines; a C backup tracker. 

PC TUTOR 

Dialing phones and dumping screens in 
C; temp files with weird names. 
CONNECTIVITY CLINIC 

More space from NetWare hard disks; 
long-distance StarLAN wiring. 





tions on such considerations as the phase 
of the moon, the previous day’s winning 
numbers, and the laundry marks on their 
shirts. Fortunately, there are now discem- 
ible signs of an attempt to bring order into 
the resulting chaos. New laser printers of- 


| ten provide a ‘‘Diablo emulation mode,” 








for example, that allows software written 
for the venerable Diablo 630 daisy wheel 
to run on them (limited, of course, to the 
kinds of printing the Diablo could do). 
Similarly, many printers are now ‘‘Epson 
compatible,’’ not because the FX-85 was 
ever the be-all and end-all of dot matrix 
printers, but because so much software 
was written to run on it. 

The Hewlett-Packard LaserJet and its 
HP successors have enjoyed such market 
dominance that most laser printer manu- 
facturers have had-to swallow their pride 
and provide an ‘‘HP emulation mode.*” 
The original LaserJet is limited to text out- 
put, though many different fonts can be 
used and text can be made bold or under- 
lined by using HP’s Programming Control 
Language (PCL). The newer LaserJet Plus 
introduced graphics capabilities and ex- 
tended the scope of PCL. The same Pro- 
gramming Control Language is used in the 
new HP LaserJet series I, whose moder- 
ate street price (well under $2,000), small- 
er size, and more advanced Canon printing 
engine have quickly made it the most pop- 
ular of the three and an obvious Editor’s 
Choice in our recent printer survey issue 
(November 10, 1987). Thus, HP’s PCL 
has become a de facto standard for today’s 
laser printers. 

In Part | of this article 1’1! cover such 
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PCL topics as underlining or boldfacing 
text, printing multiple copies, selecting 
among the alternative fonts that are built 
into the printer, putting lines around text or 
between columns, providing fancy boxes 
or borders, and making a simple logo. Part 
2, in our next issue, will take up more-ad- 
vanced topics, such as handling download- 
ed fonts and producing more-complex 
graphics. After reading the two, you'll 
have sufficient understanding to put that 
long weekend to good use. 


| GENERAL METHOD Printers only 
| change their current mode of operation 


when they receive a suitable control se- 
quence of characters. Any word processor 
that allows the Escape code to be entered 
and will save files in an ASCII format can 
be used to make a file containing the PCL 
control codes needed by the HP (and com- 
patibles). If you prefer, of course, printer 
modes can be changed using a program- 
ming language such as BASIC orC. Or, to 


| do the job with the ultimate ease and ele- 


gance, you can use the programming utili- 
ty that will be presented in next issue’s 
Utilities column. 

The text files needed to issue printer 
commands are only a few bytes long. En- 
tering the Escape code with a word proces- 
sor or text editor usually requires pressing 
the Alt key and typing the decimal value 
027 on the numeric keypad. The screen 
will display the symbol that the particular 
text editor uses to represent the Escape 
character. [/n XyWrite you hit the Esc key 
itself. Entering Alt-Shift-027 on the keypad 
displays the conventional left-pointing ar- 
row, hot XyWrite’s Escape charac- 
ter.—Ed.] You then enter the other charac- 
ters that are needed and save the file. 

When the mode of the printer needs 
changing, then, the file can be copied to 
the printer. For example, to copy the file 
TEST to a laser printer connected to 


| LPTI:, the following command should be 


entered at the DOS prompt: 
COPY TEST LPT1: 


If you would like to send more than one 
file at once to the printer, the files can be 
combined and copied in one step. For ex- 
ample, to set the printer in anew mode and 
then to send a text file to be printed, the 
copy command can be used twice, or the 
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Sample Portrait Page 


The portrait page shown here is created by 
the codes and text contained in the listing 
thet follows this illustration. It covers meny of 
the positioning and graphics techniques dis- 
cussed in the article. All the text uses the 
LaserJet li’s built-in fonts and aymbo! sets. 
To print this iluatration (and the similar 
“Sample Landscape Pege”), you ahould use 
your word proceasor to enter the accom- 
panying codes, observing the precautions 
expiained in their captions. You can then use 


COPY PORTPAGE LPT1 


(or whatever filename you give it) to print out 
the illustretion. 

The first Escape sequence efter the initia! 
teset commend should be the orientation 
command, which forces the printer into the 
portrait mode. The cursor ia then positioned 
uaing absolute coordinatea (the units are in 
dots), and the underline command is tumed 
on. The title is sent to the printer and the 
underline command is turned off. Note that 
there is no CR-LF between the cursor posi- 
tion and the title, and the underline is tumed 
off before the CR-LF 

Next the cursor is moved to the left-hand 
margin and the second row, the underline 
commend Is tumed on, and the title “Stan- 
dard Fonts available on LaserJet Plus and 
LaserJet series II" ia followed by the end 
underline command. Three CR-LFs are then 
sent, moving the cursor position to the left 
margin on the fifth row. 

Symbol set 8U is the HP Roman-8 set, 
and it is selected along with the Courier 10- 
pitch 12-point font. The next jine uses the 
aame symbol set but switches to the boid 
tont by chenging the 0b in the Escape se- 
quence to 3b. The tollowing line selects the 
line printer compressed 16.6-pitch 8.5-point 
font and then reselects the Courier tont. 

The cursor is moved to the left margin and 
the ninth row using absolute coordinates and 
the bold command is sent. The next line ot 
code moves the cursor to the next row and 
tums the underline mode on. The bold com- 
mend is turned ott et the end of the line, end 
the next line is printed with just the underline 
on. The underline is then tumed off and a 
normel line of text ia printed. 

The next two lines ot Escape sequences 
demonstrate the eftect of using the printer's 
two ditterent underline modes with the de- 
teult tonts. You'll note thet the floating under- 
line ia one row lower than the fixed underline 
tor the two tonts ahown; a better demonstra- 
tion would require a larger difference in font 
sizea. This will be shown in more detail in the 
next issue's installment. 

The title tor the next section ts printed on 
row 19. The underline mode is again tumed 
on et the beginning of the line and tumed off 
et the end. The description and headings for 


















































the pattern test are printed in the line printer 
font and then the Courier tont is reselected. 
The heading “Ranges” has the underline 
mode tumed on. The Escape sequencea 
cause the printer to produce 100 rectangles 
that are 22 dots wide and 100 dots deep, 
printed across the page at 24-dot intervals. 
The cursor position for each of the rectan- 
gies is obtained by moving the cursor using 
absolute coordinates. Each successive rec- 
tangie has a different gray-scale setting in 
the Escape sequence. The gray scale that is 
actually printed for a given percentage is one 
of eight predefined levels. 

The next test prints three columnaon the 
page and draws a line between the first two 
columns. The title is printed by moving the 
cursor to row 36 and tuming the underline 
on, sending the title, and then tuming the 
underline off. The first column of text is 
Printed by moving the cursor to the left 
margin on row 38 and sending CR-LF after 
each line. 

The second column of text is sent by first 
resetting the lett margin ot the page to col- 
umn 18; the cursor is then moved to the new 
left margin of row 38 by using e reletive coor- 
dinate for the column position. (An absolute 
coordinate position would cause the cursor 
to be moved outside the current page setting 
to the ilmit of the page.) The CR-LF at the 
end of each line ot text in the second column 
moves the cursor to the current left margin 
on the next row. 

The third column of text is printed by mov- 
ing the cursor using absolute coordinates in 
front of each line ot text. The line between 
the first two columns is drawn using the rule 
command, and the cursor is moved using dot 
coordinates so that the line starts at the top 
of the character position and not at the base 
of the character, 

The next two tests on the portrait page 
demonstrate how to draw boxes around text, 
using the two different methods discussed in 
the body of the article. The first method 
changes the aymbol set to the IBM PC-8 so 
that the line-draw characters are available. 
The box ja drawn with a line of text within 
the shape. 

The second method uses the printer's ruie 
commands. The cursor is placed using ab- 
solute coordinates, and then each of the 
lines in the box is drawn in tum. ff a box 
required looka exectly the same as that pro- 
duced by the extended character set, then 
the character set is a more efficient method 
as far as design and creation time is con- 
cerned, but the rules method obviously is far 
more versatile. 

The finai command for the portrait page is 
the reset command. This causes the page to 
eject and the printer to be reset to its defeult 
configuretion. 
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This is a sample of the Courier 10 pitch 12 point portrait font. 
This is a sample of the Courier bold 10 pitch 12 point portrait font. 
This is e sample of ths Line Printsr Compressed 16.6 pitch 8.5 point portreit font. 





This is a sample of bold type. 

This is a sample of type that is bold and underlined. 
This is am e th is underline 

This is a sample of type that is not bold or underlined. 





is row hes fixed underlini two different styles 
This row hes floeting underlining in two different styles. 








Stand t s_bui to serJet + and series II 
#1 # 2 # 3 # 4 
i! ZZ WN 
Standa s serJet + series II 


Each of the one hundred rectangles is e different percentege of grey scele. Eight predefined levels ere sveileble. 
Renges 
1-2% 3-10% = 11-20% 





36-55% 56-80% 81-99% 100% 
: tt i : : 14 re eT aT 





Column Test 


This test puts The second column The third column 

three columns of | of text is printed is produced by indenting 
text side by by moving the left each line of text 

side. margin setting. that is in the column. 


The verticel line Is genersted 
using the rule command, 


This box is produced by changing fonts and using the extended character set. 





This box is produced by using the built in LaserJet Plus Rules. 
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plus sign ean be placed between the file- 
names. Thus, if the file to make the printer 
print in bold is ealled BOLD, the file to 
eject the page is called EJECT. and the text 
file is DATA, the eommand to print the 
DATA file in bold and then eject the page 
would be 


COPY BOLD+DATAtEJECT LPT1: 


[Note that the BOLD instruction in this ex- 
ample will be applied to the whole DATA 


| file. Next issue's Utilities column will pre- 
| sent a program you can use to turn any 
| printer instructions (including those uot 


supported by your word processor) on and 
off at any point in a file. Users of XyWrite 
III Plus can do this already by using the PI 
(Printer Instruction) command.—Ed.] 


PCLIN ACTION Normal letters and 
memos are printed so that the printing goes 
from left to right across the short dimen- 
sion of the paper, as in a painted portrait 
(see the illustration **Sample Portrait 
Page’’). With a single command se- 
quence, however, you ean change the out- 
put so that the printing stretches from left 
to right across the long dimension of the 
paper, as ina landscape painting (see 
“Sample Landscape Page"). The com- 
mand scquenee to change from portrait 
(the default mode) to landscape printing is 


Esc&110 
To change back to portrait mode you use 
Esc&180 


On the LaserJet Series I, up to 99 eopies 
of the same page ean be programmed from 
the computer. To get three copies you'd 
use the sequence: 


Esc&13x 


Notice certain similarities among these 
three commands. All begin with an Escape 
character, followed by an ampersand (&) 
and a lowercase ‘‘I"* (not to be confused 
with the numeral **1*'). All three end with 
an upperease letter. 

Suppose, now, that you wanted to print 
three copies of a document in landscape 
mode. You could stick two full escape se- 
quences back-to-back, thus 


Esc&110Esc&13x 
Onthe other hand, HP’s PCL language lets 
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= Any mode set with a 
control code remains in 
effect until canceled. 
Thus the reset command, 
which returns you to the 
default setting, is of 
crucial importance. 


you produce the same result by combining 
the two strings, thus: 


Esc&1l103x 


While HP uses an almost Hegelian vocab- 
ulary to describe the various components 
of its **Parameterized Eseape Se- 
quences,"’ in practical terms the rules for 
eombining control sequences come down 
to this: 

1. If the first two characters that follow 





EsckEscals0 


the initial Esc are the same, the command 
sequences can be combined with one an- 
other. When codes are combined (as 
above), the second Esc and its initial two 
charaeters are not repeated. 

2. The capital letter that terminated the 
first of the escape sequences is tumed into 
the same lowercase letter. 

3. In the combination, the printer reads 
from left to right when executing the se- 
quence. In the example above, the land- 
seape mode is aetivated before the three- 
copy mode. 


RESET AND EJECT As with other 
Printers, any mode set with a control code 
remains in effect until canceled. If you 
have entered the example above, your 
printer will continue printing three land- 
scape copies of everything you send it. 
Thus the reset command, which returms 
you to the default (power-on) settings, is of 
crucial importance. To reset the LaserJet 
Il, you send it the two-charaeter sequence 


EscE 


HP reeommends that a reset always be the 
first command in every command se- 
quence sent to the laser printer, thus ensur- 
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Eacés0c3REsc&d0Dstsndsrd Fonts svsilsble on LeserJet Plus snd Leserset series IIEscéd@ 


Eac (QUEsc(s0p10h12v0e0b37TThis is a sample of the Courier 18 pitch 12 point portrsit font. 
Esc(8UEsc(s0p10h12v@e3b3TThis is 9 samples of the Courier bold 10 pitch 12 point portrsit font. 
Esc (OUEsc(s0p16.66h8.Sv0s0b0TThis 18 8 ssmple of the Line Printer Compressed 16.6 pitch 

6.$ point portrait font.Esc(6VEsc(s0p10h12vee0b3T 


Escéa0clOREsc(s30This is 9 
Eecas0clirescadODThis is 6 
Escés0ci2RThis 1s 3 sample 


sample of bold type. 


sample of type that is boid snd undsrlined.Esc(s00 
of type that is undsrlined.zscad@ 


Escés0cl3RThis is s sample of type thst is not bold or underlined, 


Escha0c15REsc (0UEsc(sO0pié .66h8. SvOs0bOTEscadOOThis row has fixed underiining 
Esc(@UEsc(s0pl0hi2vésdb3T in two different styles. Escéd@ 

Eucks0c16REsc( OVEsc(s0p16.66h8. Sv@s0b0TEscéd3DThis row hss floating underlining 
Esc(6VEsc(s0pl@hl2v0s0b3T in two different styles.Escéd@ 


Escéa0c19REscéd0DStandsrd Pstterns built into LaserJet + and series IIEscéd@ 


EscepS0x1100Y# 1Escep+3SOXS 2Esc*pt33SKE JEscepeIISKE 4Esceps3ISxe S 


Esctp+335x8 6 


Esc®p0x1125YEscc2000100b1g3PEsc*pt425xEec *c 20081 06b2g3PESC*p+ 425XEsC*C2009100bIg3P 
Esc*p+425XEsc*c 200910 bAGIPESc ep +42 5XESC#c 200 a1 OObSgIPE SC *p+425KESC *C2009100b6g3P 


Escés@c27REscédéDStsndard Gray Scales built into LaserJet + snd series IIEscéd@ 


Esc (QUEsc(s0pl6.66hd.Sv@s0b0TEsch of the one hundred rectangles is oa different percentege of 


gray scols. 
Escad@pRangssEscad@ 
1-20 3-108 11-208 
608 
Eec(@UEsc(s@p10h12v0s0b3IT 


21-358 


01-998 1008 


Eight predefined levels sre sveilsble, 


36-558 96- 





The codes necessary to produce the ‘Sample Portrait Page.”’ Note that you must substitute the 
actual escape character for the Esc shown. All indemed lines should be entered as direct 


continuations of the preceding lines. 
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Esc*p@x1660YEsc*c22al100b1g2P 
Esc*p24x1600 YESc*c22a160b2g2P 
Esc*p48x1600YEsc*c22a100b3g2P 
Esc*p72x1600YEsc*c22a100b4g2P 
Esc*p96x1600YEsc*c22al60b5g2P 
Esct*p120x1600YEsc*c22a100b6g2P 
Esc*p144x1600YEsc*c22a100b7g2P 
Esc*p168x1600YEsc*c22a100b8g2P 
Esc*p192x1600YEsc*c22a160b9g2P 
Esc*p216x1600YEsc*c22a160b10g2P 
Esc*p240x1606YEsc*c22a100b11g2P 
Esc*p264x1600YEsc*c22a100b12g2P 
Esc*p288x1600YEs¢e*c22a100b13g2P 
Esc*p312x1600YEsc*c22a100b14g2P 
Esc*p336x1600YEsc*c22a100b15g2P 
Esc*p360x1600YEsc*c22a100b16g2P 
Esc*p384x1600YEsc*c22a100b17g2P 
Esc*p408x16@0YEsc*c22a100b18g2P 
Esc*p432x1600YEsc*c22a106b19g2P 
Esc*p456x1600YEsc *c22a100b20g2P 
Esce*p480x1600YEsc*c22a160b21g2P 
Esc*p504x1600YEsc *c22a1008b22g2P 
Esc *p528x1600YEsc*c22a100b23g2P 
Esc*p552x160@YEsc*c22a100b24g2P 
Esc*p576x1600YESc*c22a100b25g2P 
Esc*p600x1600YEsc*c22al06b26g2P 
Esc*p624x1600YEsc*c22a160b27g2P 
Esc*p648x1600YEsc*c22al66b28g2P 
ESc*p672x1600YESc*c22a160b29g2P 
Esc*p696x1608YEsc*c22a100b30g2P 
Esc*p7 20x160 0YEsc*c22a100b31g2P 
Esc*p7 44x16 60YEsc *c22a100b32g2P 
Esc*p7 68x16 60YEsc*c22a100b33g2P 
Esc*p792x1600YEsc*c22a100b34g2P 
Esc*p816x1606YEsc*c22a100b35g2P 
Esctp840x1600YEsc*c22a100b36g2P 
Esc *p864x1600YEsc *c22a160b37g2P 
Esc*p888x1600YEsc*c22a160b38g2P 
Esc*p912x1606YEsc *c22a160b39g2P 
Esctp936x1600YEsc*c22a190b40g2P 
Esc*p960x1600YEsc*c22a190b41g2P 
Esc*p984x1600YEsc*c22a100b42g2P 
Esc*p1008x1600YEsc*c 22a106b43g2P 
Esc*p1032x1600YEsc*c22a100b44g2P 
Esc*p1056x16 @0YEsc*c22a106b45g2P 
Esc*p108@x1600YEsc*c22a100b46g2P 
Esc*p1104x1600YEsc*c22a100b47g2P 
Esc*p1128x1600YEsc*c22a106b48g2P 
Esc*p1152x160@YEse*c22a100b49g2P 
Esc*p1176x1600YEsc*c22a106b50g2P 
Esc*p1260x1600YEsc*c22a100b51g2P 
Esc*p1224x1600YEsc*c22a100b52g2P 
Esc*p1248x1600YEsc*c22a100b53g2P 
Esc*p1272x1600YEsc*c22a1600b54g2P 
Esc*p1296x1600 YEsc*c22a1008b55g2P 
Esc*p1320x1600YEsc*c22a100b56g2P 
Esc*p1344x1600YEsc*c22a100b57g2P 
Esc*p1368x1600YEsc*c22a100b58g2P 
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Esc*p1392x16@0YEsc*c22a160b59g2P 
Esc*p1416x1688YEsc*c22a100b60g2P 
Esc*p14498x1600YEsc*c22a166b61g2P 
Esc*p1464x1680YEsc *c22a160b62g2P 
Esc*p1488x16@0YESC*c22a100b63g2P 
Esc*p1512x16@0YEsc*c22a100b64g2P 
Esc*p1536x1680YESC*c22a106b65g2P 
Esc*p1560x16 @0YEsc*c22a160b66g2P 
Esc*p1584x1600YESc*c 22a160b67g2P 
Esc*p1608x16@0YESc*c22a100b68g2P 
Esc*p1632x1600YEsc*c22a100b69g2P 
Esc*p1656x1600YEsc*c22a160b70g2P 
Esc *p16 80x16@0YESc*c 22a160b71g2P 
Esc *p1784x16@0YEsc*c22a100b72g2P 
Esc+*p1728x160@YEsc*c22a100b73g2P 
Esc*p1752x16@0YESC*C22a100b74g2P 
Esc*p1776x1600YEsc*c22a190b75g2P 
Esc*p1860x16 @0YEsc*c22a100b76g2P 
Esc*p1824x16@0YEsc*c22a100b77g2P 
Esc*p1848x1600YEsc*c22a100b78g2P 
Esc*p1872x1600YEsC*c22a100b79g2P 
Esc*p1896x1600YEsc*c22al6@b86g2P 
Esc*p1920x16@@YEsc*c22al160b81g2P 
Esc*p1944x16@0YEsc*c22al160b82g2P 
ES¢*p1968x1680YESc*c22a100b83g2P 
Esc*p1992x16@@YEsc*c22a100b84g2P 
Esc*p2016x1680YEsc*c22a100b85gzP 
Esc *p2848x1600YEsc*c22a100b86g2P 
Esc*p2064x1600YEsc*c22a100b87g2P 
Esc*p2088x1600YEsc*c22a100b88g2P 
Esc*p2112x16@0YEsc*c22a100b89g2P 
Esc*p2136x1600YEsc*c22a100b90g2P 
Esc*p2160x16080YEsc*c22a100b91g2P 
Esc*p2184x1600YEsc*c 22a100b92g2P 
Esc*p2208x16@@YEsc*c22a100b93g2P 
Esc*p2232x16@0YEsC*c22a100b94g2P 
Esc*p2256x16@0YEsc*c22a100b95g2P 
Esc*p2280x1660YEsc*c22a106b96g2P 
Esc *p2384x16008YEsc*c22a100b97g2P 
Esc*p2328x1600YEsc*c22a1080b98g2P 
Esc*p2352x1600YEsc*c22a100b99g2P 
Esc*p2376x1600YEsc*c22a100b100g2P 


Esc&adc36REsc&d@DColumn TestEscéd@ 
Esc&a%c38RThis test puts 

three columns of 

text side by 

side. 

Esc&a181+@c38RThe second column 
of text is printed 

by moving the left 

margin setting. 

Esc9 

Esc&a39c38RThe third column 


Esc&a39c39Ris produced by indenting 


Esc&a39c4@Reach line of text 
Esc&éa39c41Rthat is in the column. 
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“Best Buy” Only $9°° 


Curtis 5\4 File, 50-Diskette | 


The Curtis 51/4 File protects and organizes up to 50 51/4” 
diskettes and costs only $9.95. The bronze-tint snap-lock 
cover protects diskettes and data from harmful dust 
and debris. Adjustabie dividers and coior-coded labeis 
let you arrange your diskettes any way you want for 


easy access. 


Bronze-tint 
snap-iock covet 
opens easily, keeps 
diskettes free of dust 
and debris. 


Adjustabie dividers, 
lus Color-coded labels 
customized filing 
and fast diskette 
access. 





One-stop shopping 
for Innovative 
Computer Accessories 


cA 





The Curtis 51/4 File has a special autside sheif for three 
more working diskettes, a sturdy built-in handle for 
portability—and the famous Curtis Lifetime Warranty. 
diskettes clean and organized, find them fast, and keep 
your desk free of clutter, The Curtis 5‘/a File, it's another 


Keep 


“Best Buy” from Curtis—the experts in accessories. 


Curtis products are avaliabie nationaily from ieading Deaiers, Distributors, and Retaii Chains. 
in Canada: Micro-Computer Products, PO. Box 235, Ajax, ONT, Conada L1S 3C3, (416) 427-6612 


For the Curtis deaier nearest you caii (603) 924-3823 


a a m.. | 





baal 
Manufacturing Company, inc. 


CURTIS 


305 Union Street, Peterborough, NH 03458 


Organizes up to 50 
51/4" diskettes Inside, 
hoids 3 more working 
diskettes outside. 
Or Ae Soils Eporant 

la, keeps workspace 
uncluttered. 


Rugged buiit-in handle 
for safe, easy transport 
of diskettes. Anti-skid 
foot pods won't scratch 
your desktop. 





—S———  =_—==—=[===[=[{["__F 
“HELP FILE 


Volume 7 
Number 3 
February 16,1988 





| DOS 3.3 BATCH Commands 





Syntax and available commands may differ for prior versions. 


Replaceable parameter 
SYNTAX: %R 
f = 0 to 9; position of parameter on command line 


Environment variable 
SYNTAX: %nama% 
name = environment variable (see DOS SET command) 


@—Hide line 
SYNTAX: @bdatch-line 
batch-ine = line to execute w/o display 
CALL—Run another baich file 
SYNTAX: CALL J¢:[[path}illenama 
(d:]lpath{ = drive/path for batch file 
ECHO—Contro! message display 
SYNTAX: ECHD JDN:DFF-messaga] 
ON = show lines as they execute 
OFF = do not show lines 
meszage = display message 


FOR—Repeat DOS commands 

SYNTAX: FOR %% variable IM (sef| DO commaad 
%e%variable = variable name 
(sef) = list of files; wildcards OK 
command = DOS command using %%variabie 
NOTE: FOR outside of batch file uses %, not %%. 


QOTO— Transier contro! 
SYNTAX: GOTO J:[/abet 
label—see under “LABEL” 


1F—Conditional execution 
SYNTAX: IF [NDT] EXIST ]¢:){path}{ilename|.eat] command 
[MoT] Striagt = = string2 command 


—or— 
1F [NDT] ERRORLEVEL 2 command 
NOT = reverses logical condition 
EXIST = TRUE if the specified file exists 
atring? = = string2 = TRUE if two strings are identical 
ERRORLEVEL n = TRUE if previous program's exit code )= n 
command = DOS command line, executed if TRUE 
LABEL—Placo masker for GOTO 
SYNTAX: -string 
string = 8 characters significant; period (.) not allowed 
PAUSE--Wait for keypress 
SYNTAX: PAUSE Jremark) 
remark = message to display at pause 
REM—remark 
SYNTAX: REM [remark] 
remark = text up to 123 characters 
SHIFT—Allows over 1D %-parameters 
SYNTAX: SHIFT 


DOS 3.3 CONFIG.SYS Commands |- 


Syntax and available commands may differ for prior versions. 
BREAK--Extended Ctrl-Break checking 
SYNTAX: BREAK = [DM:DFF] 

ON = check during any DOS function 

OFF = check only during /O functions 
BUFFERS—Set disk buffers 
SYNTAX: BUFFERS = 5 

x = no. of buffers (1..99); default 2, 3, 5, 1D, or 15 


COUNTRY—Country-specific data 

SYNTAX: COUNTRY = xxx, [yyyl.[¢:[[path}filanamel ext] 
country = amr lyyy] 
sO = country code 


yyy = code page 
(d:J[path}filename|.ext] = name of COUNTRY data file 





BEVICE—install device driver 
SYNTAX: DEVICE = = [ellnedlyienscea|. axt| 
[¢ Jloath|ftename| ext] = fie contaimng device driver 


ANSI.SYS device—Exiended /O 
SYNTAX: OEVICE = ANSI.8Y3 


DISPLAY.SY$ device—Code page switching for display 
SYNTAX: DEVICE = DISPLAY.8Y3 COM(:] = (type Jowep|lofll 


—or— 
DEVICE = DISPLAY.SYS CON[:| = (typal Sra (a.m) i)f 
type = MONO, CGA, LCD, EGA (use EGA for PS/2) 
hwep = hardware code page (437, 850, 860, 863, B65) 
A = No. of prepared code pages (0.12) 
sm = no. of sublonts per page 
DRIVER.SYS device—Name disk 
ea “ale = DRIVER.SYS O:ddey TH 8:28]| 4:bo]y/C) 
MI 
{D:ddd = physical drive no. of (diskette 0.127, fined 128..255) 
/T-ttt = tracks per side (1..999, default 80) 
/$:88 = sectors per track (1..99, default 9) 
MAth = no. of heads (1.99, default 2) 
‘CG = changeline support required 
{N = nonremovable block device 
fF = form factor 


PRINTER.SY$S—Code page switching 
i i DEVICE = PRINTER.SYS LPT#]: jn teel Jowep)).2)}) 


newce = PRINTER. SYS LPT #]:] =(lype[, [wept owep2,...[] 
a 
LPT# = printer 1, 2, or3 
type = 4201 (IBM Proprinter) or 5202 (IBM Quietwriter Itt) 
hwcp = hardware code page (437, 850, 860, 863, 865) 
A = no. of prepared code pages (0.12) 
VDISK.SY S$—Virtual disk 
SYNTAX: DEVICE = VDISK.SYS Jcommeat]|bbb|[comment]|sss] 
Jcommeat\(éde}|/€l:m(] 
comment = string of ASCII characters 32.126 except slash’ 
bbb = diek size in kilobytes (default 64) 
888 = sector size in bytes (128 (default), 256, 512) 
ddd © no. of directory entnes (2..5%2, default 64) 
JE = use extended memory 
mM = extended memory sectors transferred at once (1.8, 
default 8) 


FCBS—No. of file contro! blocks 
SYNTAX: FCBS = m,a 
m = max files opened by FC8s at once (1.255, default 4) 
n = files protected from auto-ciosing if program tnes to open 
more than m files 
FILES—Max. no. of file handles 
SYNTAX: FILES = x 
¥ = 8..255, default 8 


LASTORIVE—Highesi drive letter 

SYNTAX: LASTDRIVE = 
x = letter A..Z, default E 

SHELL—Substitute for COMMAND.COM 

SYNTAX: SHELL = [d:[[path}flisesme{.axtj[parm] (parmZ] 
(¢:][path}filename}. ext] = main command processor 
parm? (for COMMAND.COM, /E:xxxxx = bytes for environ- 
ment, where xxxx = 160..32768) 
parm2 (for COMMAND.COM, /P = stay loaded, do 
AUTOEXEC.BAT) 

STACK S—Set stack resources 

SYNTAX: STACKS = 2,2 
n = stack frames (0,8..64) 
8 = frame size (0, 32.512) 


This PC Magazine Help File DOS Command Summary is the sixth in 2 
series of handy pull-out reference cards we publish periodically. Just 
tear it out and pin it on your wall. 

The list above is based on DOS 3.3, and it contains some commands 
and syntax that differ from prior or non-IBM versions of DOS. To rua 
an external command on a hard disk system, it must cither be ina 
directory listed on your PATH or you must specify the full path to it. 
—Neil J. Rubenking 
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RUBY SPF-2 » Suiicrecl EM.OF fiterect pugs into 

Power corct, Built-in Cireult Brecker °6 Marni Takes 138 Vole 1875 
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‘The Ones To Ask For 


Curtis Electronic Surge Protectors ore built to 
provide surge protection for any microcomputer 
for 0 lifetime. Constructed with precision, using 
advanced semiconductor technology, the Curtis 
Jewels prevent damage to microcomputer sys- 
tems and data from powerline overvoitage 


“surges, spikes ond glitches.”Surge pratection from 
the Curtis Jewels is your guarantee of the best line 
of defense for your valuable hardware ond data, 
at 0 price that won't shock you. Get your computer 
the protection it deserves with Curtis — the experts 
in accessories. 





Curtls products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Micro-Computer Products, PO, Box 235, Ajax, ONT, Canada L1$ 3C3, (416) 427-6612 


For the Curtis dealer nearest you cail (603) 924-3823 
One-stop shopping betacarig Company, ne. 


Bir Aicessaces CurTiS Gr) G: 


LISTED 





C4 305 Union Street, Peterborough, NH 03458 
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Eec*p516x1900YEsc*c5s 200b0P 


PRODUCTIVITY 


Esc(OUEsc(s0pi6.66h8.Sv@s@bSTEscési7c42RThe vertical lins is gensrsted 
Escés20c43Rusing the rule command. Esc (QUEsc(s@p10bi2véseb3T 


Escés0c44REs¢(19UEsc (spi shi2vdseb3T 


| 


t 
{| This box is produced by changing fonts snd using the sxtsnded chsrsctser sst.] 


OOO 


Esc( 8UEsc(s@pi0hi2vés0b3T 


Esctp10x2500YEsc*c3s200b0P 
Esc*p18x2580YEsc*c2200e3b0P 
Esc*pi 8x2589YEsc*c3s164be@P 
Esc*pi 8x25@ 8YEsc*c2164s3b0P 
Esc*p2210x2500YEsc*c3s203beP 
Esc*p1@x2788YEsc*c220083b0P 
Esc*p2202x2S96YEsc*c3s8167bOP 
Esc*p10x2692YEsc*c2164a3b6P 
Eac*pé0x2625¥ 


EscE 


ing that it is always in a predictable state. 

One of the less than endearing things 
you quickly discover about laser printers is 
that they don’t print and eject a page sim- 
ply because the computer has stopped 
sending data. Entering 


DIR > PRN 


will only print and eject full pages in the 
listing; the final page remains in the maw 
of the printer’s memory (signaled by a 
light above the Form Feed button on the 
LaserJet IE) until you take the printer off- 
line and hit the FF button. (You'll then in- 
evitably forget to put the printer back on- 
line.) To avoid this hassle when you're 
experimenting or printing documents, the 
page eject command is useful. In HP’s 
PCL itis 
Esc&é&10H 


The altemative is to take the printer off- 
line, hit the Form Feed button, and then 
turn it back on-line again. 


BOLD AND UNDERLINED TEXT If 
your word processor does not support bold 
or underlined text, this defect can be reme- 
died with simple Escape sequences. You 
send the Escape sequence to turn on bold- 
facing just before the text is sent and send 
the command to turn off the bold just after 
the text is sent. To make all the following 
text appear in boldface, the necessary Es- 
Cape sequence is 


Esc (s3B 





This hex is produced by using the buiit in LaserJet Plus Rules. 


(Sample Portrait Page code ends) 





To tum the bold printing off and retum 
to the normal font, use the command 


Esc(s0B 


Fonts other than those built into your print- 
er may support several degrees of bold- 
ness. This is discussed in detail in the sec- 
ond part of this article. The default fonts in 
the LaserJet 1] do not allow variation in 
their boldness beyond allowing bold and 
normal characters. 

The LaserJet supports two different un- 
derline commands. For the default fonts of 
the printer, you can use the fixed underline 
command. This enables the underline 
mode of the printer and prints an under- 





= A laser printer is 
inherently a page printer, 
not a character-by- 
character device. 


score for every horizontal motion of the 
printer. To create a title consisting of sev- 
eral words that are to be underlined, tum 
the underline mode on, send the text for the 
whole title, and then turn off the underline 
mode. To underline the words of the title 
individually and not the spaces between 
the words, you must be able to turn the un- 
derline mode off and on again after each 








word of the title. The Escape sequence to 
enable the fixed underline mode is 


EscédaD 
To retum to normal printing use 
Esc&d@ 


Text that is both bold and underlined can 
be produced by tuming both modes on. 
Note, however, that since these Escape se- 
quences do not share the same two initial 
characters, they cannot be combined into a 
shorter sequence. To activate bold and 
fixed underline modes simultaneously, 
you would use 


Esc(s3BEscéd@D 


Each character in a font sits on an imag- 
inary line called the baseline. The fixed- 
position underline always prints the under- 
score five dots below this baseline. A 
second, ‘‘floating-position underline”’ 
mode is used when there are several differ- 
ent-size fonts in the same line of text. In or- 
der to obtain a straight underline for them 
all, the floating-position underline mode 
calculates the distance below the row of 
characters in terms of the lowest position 
necessary for any of the fonts on that line. 


PAGE LAYOUT Unlike most PC print- 
ers, laser printers do not work with contin- 
uous-form paper. The single sheets for 
most less-expensive printers are 82 by 11] 
inches; only a few (including the HP) sup- 
port legal or European page sizes. Pur- 
chasing a printer that accommodates still 
larger pages involves a lot of money—in 
the five-figure range. Since laser printers 
are equally comfortable printing in either 
portrait or landscape mode, however, you 
can use a “‘sideways”” page layout without 
needing additional software or hardware. 
The reason for this is that a laser printer 
is inherently a page printer, not a charac- 
ter-by-character device. All the informa- 
tion to be printed on a single page is sent to 
the printer and stored in its own memory. 
When a page is complete, the printer com- 
poses the page and then prints it. This pro- 
vides great versatility in the printout. It al- 
lows the mixing of text and graphics on a 
page, as well as superimposition of text or 
a graphics image over what has already 
been printed in a specified area of a page. 
Printing graphics and manipulating text 
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Introducing Direct Net’ and EXTRA — 
hot new products from the makers of Direct Access: 


A DIRECT ACCESS 4.1- 
INSTANT ACCESS TO ALL YOUR SOFTWARE. 


Direct Access has vaulted to the top of 
major best-seller lists, and received PC 
Magazine's “Editor's Choice” rating. It is 
a user-defined menu system that 
organizes all your programs on hard disk 
and lets you access any program or 
command with a single keystroke. Usage 
tracking provides reports on each 
computer, any project in progress, and 
all software usage. You can also 
customize a password security system 
for any sub-menu or application. 


ONLY $89.95 EDITOR'S 


CHOICE 








A NEW! EXTRA- 
EXTRA CAPABILITY WITHOUT ADOITIONAL 
MEMORY. 


EXTRA provides efficient management 
of multiple memory resident programs 
while using only the RAM memory of 

one. This preserves precious working 





space and frees the computer's base 
memory for other application programs. 
EXTRA has easy-to-follow screen 
displays, simple setup and can save 
information to disk, extended memory 
or expanded memory. 


ONLY $99.00 


© 1087 Dota Technology teternsnonsl, tne. Owract Acces and Dwoct Met are 
‘ademares ol Duka Technology tnternatvonel Inc. EXTRA @ 0 trademark of Tate Were Corp. 


A NEW! DIRECT NET- 
THE SINGLE KEYSTROKE NETWORK MANAGER. 


Direct Net is an extremely productive 
network management menu system that 
assigns uniform or customized menus 
throughout the network. Innovative 
design allows Direct Net to “go around” 
unfamiliar OOS commands. Complete 
control couldn't be easier. 


ONLY $245.00 
GET INSTANT PRODUCTIVITY WITH 
ALL DELTA PRODUCTS. 


Contact us today for more information 
on how Delta products can help you and 
your business. 


1621 Westgate Road 
Eau Claira, WI 54703 


TECHNOLOGY (715) 832-7575 
INTERNATIONAL FAX (715) 832-0700 


CIRCLE 256 ON READER SERVICE CARD 


=I 


For the dealer nearest you, or to order by phone, call toll-free 1-800-242-6368 
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positions require at least a rudimentary un- 
derstanding of the concept of page layout. 
This is because the piece of paper to be 
printed on is not the same size as what, in 
HP’s terminology, is called the ‘‘logical 
page.’’ If you think of the printer as having 
a cursor—tike the cursor on your display 
terminal—positioned ‘‘above’’ the point 
where the next character will print, then 
the area within which this imaginary cur- 
sor can be moved (the printable area) is a 
logical page. 

Specifically, if you’re using an 8- by 
11-inch physical page (in portrait mode), 
the maximum logical page size is 8 by 10 
inches. Since the LaserJet (like most of to- 
day’s laser printers) can print 300 dots per 
inch, horizontally or vertically, the dimen- 
sions of the physical and logical bound- 
aries are often expressed in dots. The logi- 
cal boundaries are a limitation imposed by 
the printing technique and the mechanism 
used to produce output. The default left 
and right margins of the LaserJet II are at 
the limits of the logical page (50 dots in on 
the left, 100 dots in on the right). By de- 
fault, 150-dot margins are placed at the top 
and bottom. Within the logically address- 
able area, desired setting for the margins 
can be made using Escape sequences. (See 
the margins and text areas in the illustra- 
tion ‘*The Logicat Page.’’) 


PRINTING TEXT For most purposes, 
you define the margin settings for laser 
printers as you would when working with 
any other printer. The page is defined in 
columns and rows. Each of the margins is 
specified with units of columns for the left 
and right margins and rows for the top 
Margin and text length. The size of a col- 
umn or row is determined by the values for 
the horizontal and vertical motion indices, 
tespectively. The default horizontal mo- 
tion index (HMI) is defined in terms of 
movements of '/:20 inch; the default verti- 
cal motion index (VMI) is defined in terms 
of '/ss-inch motions. The current cursor po- 
sition, where the next dot will be printed, 
is determined by the cursor’s distance from 
the top-left-hand comer of the printable 


page. 
The cursor can be moved around the 


page by specifying its position in rows and | 


columns. The command to move the cur- 
sor to column 10 and row 4 is 
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Esc&al8c4R 


Column/row printing instructions do not 
always have to be expressed in absolute 
terms, namely, with reference to the up- 
per-left-corner reference point. They can 
be expressed relative to the current loca- 
tion of the cursor. To move the cursor ten 
columns to the right and four rows down 
from its current position, the command is 


Esc&at18c-4R 


The plus and minus signs are used to indi- 
cate that the movements are relative to the 
current cursor position. 

It is important to remember that the 
printer tries to execute every command 
that it is sent. Any series of Escape se- 
quences can be sent to the printer without 
putting a carriage-retum line-feed (CR- 
LF) between them. That is, you do not 
have to terminate an Escape sequence with 
<Enter>. This is especially important af- 
ter the cursor has been positioned. If an Es- 
cape sequence that moves the cursor is sent 
directly before a series of text characters, 
the text that is on the same line will be in- 
dented. But if you hit Enter after moving 
the cursor, the line will not be indented but 
will be printed flush left, one line lower 


than you intended. To print all of the text | 


indented, you should instead change the 
left margin. The command to change the 


The Logical Page 


The fogicai page is the portion of the 
physicai page that can be used when 
printing. Note that the dimensions are 
determined by the orientation--portrait or 
iandscape--of the page. 


Portrait physical page 








left margin so that it is 20 columns in from 
the left edge is 


Esc&a20L 


PRINTING GRAPHICS Thinking in 
terms of columns and rows does not repre- 
sent adequate resolution when it comes to 
producing graphics on a laser printer. For 
graphics, instead of the cursor’s position 
being referenced in columns and rows, dis- 
tances along the x,y coordinates are ex- 
pressed in terms of dots. The resolution for 
the cursor position on the LaserJet Series 
II, when specified in dots, is always '/300 of 
an inch. Note that although the printer can 
Print at reduced resolutions (150, 100, or 
75 dots per inch), the physical location of 
the cursor for a given x,y coordinate does 
not change with the setting of the resolu- 
tion. So to move the cursor from the 0,0 
coordinate 1 inch in the horizontal direc- 
tion and 2 inches in the vertical direction, 
you would specify the new coordinate as 
300,600. Thus to move the cursor | inch in 
the horizontal direction and 2 inches in the 
vertical direction from the top-left-hand 
comer of the printable page, the Escape se- 
quence is 


Esc*p368x690y 


Again, in order to move the cursor with 
a relative motion, a plus or minus sign is 
used in front of the coordinate. To move 


AzLeft margin 
BzRight margin 
C=Top margin 
D=Text length 


Landscape physical! page 
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Sample Landscape 
Page 


The landscape page shown here exemplifies many 
af the techniques discussed in the main article. A 
printout of the codes you would enter to produce 
the page for yoursetf follows. Be sure to observe 
the precautions in the accompanying caption. 

The reset command that begins the page en- 
sures that the printer starts from its known, default 


PRODUCTIVITY 


stata, but as this is normally portrait moda, the 
inclusion af the reset will cause a blank page to be 
ejected before the sample page |s printed. (If you 
change your printer's default to use a landscape 
font, the same thing will happen when you shift to 
using @ portrait page.) If you omit the reset, you 
must be quite certain af your printer's current state 
of you may get unpredictable results. 

The first section of the landscape page |s very 
similar to what you would use for a portrait page. 
Note, however, that the patterns are rotated to suit 
the page orientation: pattern number 1 prints hori- 


zontal jines on the page. Both relative and absolute 


addressing are used. 
The column test is the same as the one with 
which you previously in portrait 


Mode. Expenmentation with the row number for 
this part of the test demonstrates that If the printer 
teceives a CR-LF on the last line of tha page it 
automatically ejects the page, forcing the rest of 
the page to be printed on the next sheet. 

The right-hand side of this illustration demon- 
strates some of the many ways the rules and pat- 
terns can be combined to create ornate borders or 


PC _ MAGAZINE SAMPLE LASER PRINTER LANDSCAPE PAGE 


Standard Fonts available on LaserJet Plus and LaserJet series II 


This is the Courier 10 pitch 12 point landscape font. 
This is the Courier bold 10 pitch 12 point landscape font. 
This is the Line Printer Compressed 16.6 pitch 8.5 point landscape font. 


This is a sample of bold type. 
This is a sample of type that is bold and underlined. 





This is a sample of t 


e that is underlined. 





This is a sample of type that is not bold or underlined. 


This row has fixed underlining in two different styles. 





This row has floating underlini 





in two different styles. 


Standard Patterns built into LaserJet _+ and series IT 


#1 


Standard Gra 


willl! GB 


# 5 


# 46 





Scales built into LaserJet + and series II 





Each of the one hundred rectangles is a different percentage of gray scale. 


Ranges 
1-2%3-10% 


11-20% 


ees 





Column Test 


This test puts 
three columns of 
text side by 
side. 


ene at 


be itt 






The second column 
of text is printed 
by moving the left 
margin setting. 


36-55% 56- 


The vertical Line is generated 
using the rule command. 





HL 


The third column 

is produced by indenting 
each line of text 

that is in the column. 


81-99% 100% 
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simple logos. Using the cursor positioning 
commands, text can be placed on top of an area 
thal has a rule or patterns. The first six samples 


batween the top two rows. 

The last command in the sample page Is the 
reset command, which resets the printer to its 
default state and ejects the page. 


Combining Rules 
and_ patterns 











PRODUC TNVAGS, 


the cursor | inch to the right and | inch up | spaced font such as Times Roman. 


the page from its present position, the con- 
trol sequence is 


Esc*p+368x-300Y 


If you attempt to move the cursor to a posi- 
tion that is off the page the cursor is actual- 


ly moved to the appropriate edge of the | 


page. But if a text character to be printed 
falls completely or partly off the printable 
page, that character will not be printed at 
all. Graphics images are printed up to the 
edge of the logical page, and if they extend 
beyond the addressable cursor area they 
are simply truncated. 

[In addition to being able to define cur- 
sor motions in terms of columns and rows 
('Io- and 'I4s-inch motions) and in terms of 
dots ('I300 inch, vertically or horizontally), 
the LaserJet Il cursor position can be de- 
Jined and moved in terms of *‘decipoints."” 
One decipoint equals 'Iz0 inch. While the 
smallest printable dot is still "/300 inch in di- 


| ameter, a vertical or horizontal line of dots 


can be positioned in "{720-inch increments. 
This is of importance when it comes to mi- 
crojustifying text, kerning letter pairs, and 
the like. This topic will be discussed in the 
second part of this article —Ed.| 


SPECIFYING FONTS = As used with la- 
ser printers, a font is simply a set of charac- 
ters that share the same basic characteris- 
tics. Fonts usually take their name from 
their typeface: Courier or Helvetica, for 
example. Each typeface is accompanied 
by a host of specifiable attributes, such as 
height, pitch (width), spacing, style, sym- 
bol set, stroke weight, and orientation. 
And each of these variables has its own Es- 
cape sequence in PCL, so fully specifying 
a font is going to involve a rather lengthy 
string of control characters. 

In traditional typesetting, the size of a 
font is determined by its heighr, that is, by 
the distance between the top of the ‘‘as- 
cenders”’ (the upper parts of such letters as 
!, d, and h,) and the bottom of the ‘‘de- 
scenders”’ (the lower parts of letters such. 
as p, q, and g). 

This distance is expressed in ‘‘points,”’ 
each nearly '/72 inch. (Modern practice, 
followed by HP’s PCL, is to define the 
point as '/72 inch, not 0.013837 inch.) 
Point size is the most convenient way of 








The pitch of a font is the number of 
characters that can be printed in one inch. 
For most people, this is the most conve- 
nient way to talk about fixed-width or 
monospace (typewriter-style) fonts. By a 
confusing coincidence, a 10-pitch (pica) 
font has a 12-point height, and a 12-pitch 
(elite) font has a 10-point height. All of the 
built-in fonts for the HP LaserJet series are 
fixed-width, which is why one of the first 
things you're likely to purchase for your 
laser printer is a cartridge or disk with pro- 
portionally spaced downloadable fonts. 

The PCL spacing parameter for a font 
simply refers to whether the font has fixed 





# A 10-pitch (pica) font 
has a 12-point height, and 
a 12-pitch (elite) font has 
a 10-point height. 


or proportional spacing. In a fixed-spaced 


font each character occupies the same 
width, and if the font is proportionally 
spaced the space occupied by different let- 
ters will vary. For example, mis a wide let- 
ter and will take up more room in a propor- 
tional font than the letter i. 

InPCL terms, the style of a font is either 
upright or italic. Its orientation is either 
portrait or landscape. Stroke weight is ei- 
ther bold or medium (normal) for the La- 
serJet II’s internal fonts, though different 
gradations are permissible when using 
downloaded fonts, which will be discussed 
more fully in the second part of this article, 

The symbol set for a font comprises the 
actual characters you can print in it. While 
the LaserJet II supplies only two built-in 
typefaces (Courier and what HP calls 
“Line Printer’’—see ‘‘Sample Portrait 
Page”’ and ‘‘Sample Landscape Page’’), it 
can be set to generate any of 23 different 
symbol sets. For the alphabetic characters 
and numbers, there is little difference 
among these symbol sets, save that most 
U.S. fonts include the dollar sign where a 
European font is more likely to include the 


talking about the size of a proportionally | sign for pounds sterling. Naturally, the 
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symbol sets for European languages will 
include accented letters, which are more 
important in other countries than the line- 
drawing characters of the IBM PC-8 sym- 
bol set. 

Most of the differences among symbol 
sets occur in what is often called the ‘‘ex- 
tended”’ character set, corresponding to 
ASCII codes above 127. Most readers 
have probably had the experience of trying 
to print a screen that has boxes around text 
when displayed but produces odd charac- 
ters instead of neat boxes when printed. 
This occurs when the symbol set used by 
the PC’s display monitor is not the one 
used by the printer. Unfortunately, the de- 
fault symbol set on the LaserJet I] is what 
HP calls *‘Roman-8,"’ not the IBM PC-8 
you see on your screen. Fortunately, you 
can easily change the default symbol set, 
either from the front panel of the printer or 
by sending the requisite Escape sequences. 





SELECTING FONTS § The LaserJet 11 
lets you use up to 16 fonts on a single page. 
More can be resident in the printer's mem- 
ory if there is sufficient room for them. In 
order to select fonts it is necessary to speci- 
fy them fully—with all their characteris- 
tics—the first time. Thereafter, changes in 


Font Selection Parameters 


[it-nltem Portrait orientation 


Esc(8U HP Roman-8 symbol set 
Rratit) eee Fixed spacing 


rope 
rep 
Ui 
Naa wei 
Cae pte | 


one or more of the font attributes (as be- 
tween normal and italic fonts of the same 
size and typeface) can be made by sending 
the Escape code for the specific parameter 
to be changed. 

When loading and selecting fonts, HP’s 
PCL assumes the following priority order: 
orientation, symbol set, spacing, pitch. 





Esck£ecki1o 
Kec*p)S58a@YEeckdODPC MAGAZINE SAMPLE LASER PRINTER LANDSCAPE PAGEEscéd@ 


Rachaéc2REeckdsDStandard Fonts available on LaserJet Pius and LavserJat sarias 1IEscéd@ 


Esc(@UEsc(s8pisbi2viesb3TThis is the Courier 18 pitch 12 point landscape font. 

Rsc(OUKec(sOpiS8bi2v@s2b3TThis is the Courier bold 18 pitch 12 point landscape font. 

Rsc(GUEsc(s8plé.05b6.5v#etb@Trhis is the Liec Printer Compressed 16.6 pitch 8.% point landecape 
font .Xsc(6UEsc(s@pi8bi2veesb2T 


KechaécOnEsc(e2BThie is a sample of bold type. 

Esc6alci@xkeckds0Thie is a sampia af type that is boid and underlined.fac(séB 
Escsasciinthis is a sample cf type that is underlined.Esced@ 

Escéasci2RThis ie a sempia of type that is not bold or underiined. 


BecéaiclsxEsc (SUEsc (eSplé .66b8.SveesbsTKsctdsOThis row has fixed underiining 
Bec( 6UEsc (e8plSbizvee—’bIT ia two differant styles .Escid@ 

RschaiciSxEsc (SUESC (s6pi6 .00be.SveesbsTEscedipthie row bas fioatiag underliaing 
Xec(@UEsc(s8pi8bi2vee8b3IT in two differant styles .Escaid@ 


EschatcléREscésdspstandard Patterns built intc LasarJat + and serias I1Esced? 
Kecep50al850Y8 iXec*p+225X8 2Wacep+225X0 Wectp+23SxAG SEac*p+225K4 SXec*pt225xe & 


Esc*p8x18 7SY£ec*c288a188big2PEsc*pt+325xEec*c208a188b2g3 PESsc*pt 225XEsc* 


GSbIGIPESC* p+} 25x 
Esc*c2660160b4q3 PEac*pt+225xEec*c 28 Gal SObSg3PEsc*pt 325 xBec "e288. bégsr 





Eecsasc2Srgaced§DStandard Gray Scales buiit inte LaserJet + and series Tixeckéd@ 

Esc(OUEsc(sOpi6.66bé .SvésdbOTEach of the one bundred rsctangles is a different percentage of 
de 

220-180 11-208 


22-358 
998 = 1888 
Eac( SUEsc(s8p18bi2veasb2T 


36-558 56-608 61- 


Bectpsxi S60 £ec*c15a108b1 g2Pkac*pti @xEec*c1S$alSb2g2PEec*p+1 BxEsctc1S$al0ObIg@Pxec*p+1Ex 
bSg2i 


9: 
#01 5a188b7g2PEsc*p+1 BxEec*c1 Sal dObs g2PEac*pt+i0£ 
18g2P 
11 g2PEscep+16xEsc*clSalssbi 2g2Pxsc*p+ 16xEsctc! Sal sObi3Ig2Pxecep+ 10x 
1 Oxzec*c15a106b15g2P 
| g2PEac*ptiéxkactc! $a10@bi ?g2Peec*p+! 6xBac tcl $e 10 bib gapkec*p+ 16k 
OxEsctc15ea180b28g2P 
b21 g2PEsc *p+1 OxEec tc} Sal sPb22g2PEec *p+l BxESC *C1 Sails Pb2IgG2PEsc*p+16E 
10XEsc*c1Salseb25g2P 
Euc*p45001588 YEec*c15a188b26g2PEsc*p+i 8XEec*c 1 5a188b27g2PEsc*pti 6xEectel $a18 Sb26g2PEec*p+ 10x 
Kectc1$a189b29g2PEec*p+1 OxEsc*cl5alssb36g2P 
Rac*p560a1508 TX8c*%c15a188b21g2PXec*p+l BXESc *c1 Sal O8b22gG2PEsc* p+ 1 OXEecec15alssbIIG2ZPASc* pt 1OX 





9 
#01501 00bS2g2Pxec*pt 1 0xEsc*c1 5a10sbSJg2PRac*pr1 6X 
00b57g2PEsc*pti OxEec to] Sal SObSOg2PEec*p+ 10K 


is: 
actclSals@bé2g2PEsc* pti sxEec*clSalsObsIg2aPEsc*pti6£ 
‘18XEsc*c15ai88bé5g2P 
Eectp1170x1586YEectc15a188b66g2PXec*pti OxEac*c15al08bs7g2Pxec*pti BXEectc] SalSOb6Og2PEse*p+ 18x 
EectciSal# 0bS9g2PEsc*pt16xEec*ciSalssb70g2P 
Esc*p1 200x150 8YEsc*c1SailSOb71g2PEsc*pti #xEsctciSalsSb72g2PEec* p+18xXEec*c] 5al80b7 Ig 2PEsctpt1 GE 
bate Lee at pach ber te 
Rectp1 3506x1580: c*C15a100b7 7g2PEsc*pt 18XEsc*c1$ai00b7 6g2PEac*p+i 8x 
g2P 
*c15a1 88b82g2PEsc *ptl OXEectc1$a180be Jg2PKec*p+1 6x 
Pr 


61528100b87 g2PEec*pt18XxEsctc1Sal8Ob0eg2PEsc*p+1 6x 
P 
6c*C1 Sal 00bs2g2PEoc* pt 18XxEec*c1S$allObsIg2PEsc*p+i0x 


ec*c15al08b97g2PEsc*p+16xEsc*c150100b98 g2PKec*p+i0x 


Xeckalc33IREscédsDColumn TestEscéd? 
Escéasc35RThis test pots 

three columns cf 

teat side by 


of teat is printed 

by moving the ieft 

margin satting. 

Racd 

Eecéa29c2SxtThe third column 


The codes necessary to produce the *‘Sample Landscape Page.’* Note that you must substitute the 
actual escape character for the Esc shown. All indented lines should be entered as direct 
continuations of the preceding lines. 
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“Now that you’re in 
the executive suite, Dodds, 
you'll have a company car, 
an unlimited expense account 
and Sony diskettes.’ 


hen you think about 

it, its only fitting that 

leaders of industry 

insist on the leader 
in magnetic media: Sony: 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

That's why today Sony isa 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5” disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playing follow 
the leader. 

And the same engineering 
and technology we applied to 


x = 





create the finest magnetic media 
for our 3.5" floppies was applied 
to all of our magnetic computer 
media. So our 5.25” floppies are 
remarkably reliable, too. 

That's why people who abso- 
lutely can't afford to lose their data 
insist on Sony. 

But for those at the top, insist- 
ing on Sony disks isn't just a sign 
of high standards, it's also a sign 
that you've arrived. 


SONY: 


THE ONE AND ONLY” 


© 1987 Sony Corporation of America Sony and The One and Only are trademarks of Sony 
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66 7 live out...my life with the 
nightmare that the Soviet Union 
will one day Aiscover... 
public relations. 99 


Marco Polo, if You Can, 1982 









“¢ the point, 


surely, 
isn't that 
Victorianism 
can't 
anaesthetize 
lust?” 


“...@ philosophical 
paella...” 





National Review, July 12, 1985 


“I would liketoelectrocute, __ 
everyone who uses the word ‘fair 
in connection with income tax 
"de the rb cg 

of mutual 





wise-slow-motion royal wave... 
High Jin, 


assured destucin, 





©1987 MicroPra serrata) Cosporsbonal yorcore: sad roPro are regrstered tradernarks: 


of MicroPro International Corporation 
Photo by Christopher Littie, New York Mr Buchiey na fot DaSA compensated in any way for ths endorsement 
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Word stars 
WordStar 


¥* William F Buckley, Jr has been an 
ardent WordStar fan for years. He may 
become even more so. 

Introducing WordStar Personal 
Edition. it’s not just a program. It’s a 
package. A powerhouse of business heip 
surrounding one of the most advanced 
word processors ever: WordStar 2000 
Plus Release 3. It’s now so fast, you can 
throttle it back. Mix graphics and text. 
Call up muitiple type styles. And get 
every nickel’s worth from laser printers. 
its companion programs go even fur- 
ther So you can outline. Organize. 
Create dramatic presentations, even 
overhead slides. And handie forms from 
IRS to UPS. It does remarkable things 
like make “agenda” look good. And 
quarterly reports downright riveting. 
That kind of word power is handy. Even 
if your business isn't skewering liberais. 


WORDSTeR. 


2000 Plus Release 3 Personal Edition 
Call 1-800-227-5609, ext. 607 
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@acke3$e36Rle produced by indesting 
Becke30c37Nesch line of text 
Eecke3$c30Rthat is ia the column. 


EscepS10x1750rEse ec3e200bePr 
Sea (SUEsc (eBpls.06hd.SvebbSYEscial?cI9RThe vertical line le genereted 
Eecda20c4@nusing the rule command.Esc(8UER0(e8plebizveesb3? 


teche72c4REeckdsocembining Aulee and patternsksced@ 


Ssciea sntberene fo lsbetasutesbuceieicaniaecte ge 
ole 


OYEsC%C1000158b21g2PR9C%1500100b2g3P 
Esc*p270 0x1 808YEsc*c1000158b10g2PEsc%c158a108bSgIP 


RoC pe pp lee rte cpa aad 
Bsc *p2300x1310xYEsc*c10e80bi gi P 
Escep}}86xi400TEsc*ch 
£ectp2310a01I88YEsces? 
Racep2310x1310YEscec), 
RBec*p2310a1300YEscen2 
Esctp2590x1310rEsc*c18eObi givrsc*cladOber 
Bec*p2800x1300YEsCrc1 ber 





Bec*p2300x1S08TEec*c408030bIg3IP 
Esc*p210001530YEsc*c40 Gal bOPEscts 40003 0bigiPF 
Recep2300x1560¥Eecec400030bI GIP 


Esc*p2300n1 700 YEsc*et00 a30bSgIP 


Bec *p2300x1730YE9c%C40 Oe 0b6gIPESc*C4O0albOP 
Rec*p2300a1708yEec *2480030bSgIF 











height, style, stroke weight, and typeface. 
The printer defaults to the Courier type- 
face, and if you had to specify its defaults 
fully (in HP’s recommended Roman-8 
symbol set), you would send the codes 
shown in the left column of the table ‘Font 
Selection Parameters.’’ The meanings of 
the codes are in the right column. Using 
the rules for combining Escape sequences, 
this long series of codes would become the 
single control string 


Esc&190Esc (8UEsc(sép19hi 2vdsdb3T 


Thereafter, to change from normal weight 
to boldface you would merely have to en- 
ter the Escape sequence 


Esc (s3B 


BOX DRAWING There are two ways to 
draw a box on a page with your laser print- 
er. The first is to use the same method you 


/ would with a dot matrix or daisy wheel 


LIFE IN THE FAST LAN 


SimpieNET® 3.0: A High-performance LAN at a Price You Can Afford. 
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«3 million b.p.s. 

¢ NETBIOS compatible 

¢ File aharing with locks 

¢ Printer aharing 

¢ Usea standard DOS commanda 


onty $399.95 
PER WORKSTATION-— 
COMPLETE WITH 
HARDWARE ANDO SOFTWARE! 


30-DAY MONEY-BACK GUARANTEE 
TWO-YEAR WARRANTY 


CALL TOLL-FREE 
1-(800) 262-8010 
In California (714) 526-5151 


Requires 1BM PC/XTIAT of compatible with 
DOS 3.1 of higher 


SimpleNET Systems 
A division of BC Soft Corporation 

545 W. Lambert Road, Suite A, 

Brea, Califormia 92621 

FAX. (714) 529-2413 
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printer (assuming the latter has a wheel 
with line drawing characters). The IBM 
extended character set can be used and the 
box drawn as a sequence of individual 
characters. Since the IBM PC symbol set 
is not the default for the HP LaserJet II 
(though you can make it so with a front- 
panel setting), to access these characters an 
alternate symbol set is needed. This is 
done in a fashion similar to selecting anew 
font. All of the parameters for that font 
would have to be selected: orientation, 
symbol set, spacing, pitch, and height. 
The Escape sequence to select one of the 
intemal symbol sets that has line drawing 
chararacters is 


Esc (16UEsc (s8p18h12V 


Then, using the table ‘‘Decimal Conver- 
sion Values for Line Drawing Charac- 
ters,”’ you enter the codes that make up the 
box into the text editor after the font selec- 
tion command line. 

There are, however, less-cumbersome 
ways to draw boxes with a laser printer 
than to use a character-by-character ap- 
proach. The HP LaserJet IT has several pre- 
defined pattems called rules, which are 
resident and can be used to create any rect- 


angular shape desired. Similarly, there are | 


eight gray scales and six fill pattems. All 


are handled in a similar fashion. The cur- | 


sor is placed at the top-left-hand corner of 
the desired position, and the width and 
height of the rule are entered, followed by 
the print command. To draw a solid black 


line 1 inch wide by % inch deep, use the | 


following command: 
Esc*c306al06b6P 


The values above are obvious when you 
remember that there are 300 dots in ! inch. 

The command to perform a solid fill is 
OP. In order to print a rectangle the same 


size but with a 35 percent gray scale, the” 


command is changed slightly to 
Esc*c308a100b35g2P 


The 35g specifies the 35 percent gray 
scale, and the 2P is the command to print 
it. Any value for the gray scale percentage 
can be entered, but the resulting output 
will be in one of only eight levels. 
Similarly, there are six fill patterns 
(numbered | through 6) built into the La- 
serJet series II, along with a number of 
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Decimal Conversion Values 
for Line Drawing Characters 


Decimal 
value 


179 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
198 
191 
192 
193 
194 
195 
196 
197 
198 


Character 
drawn 


at laos Rs OB i ed et Set 


horizontal lines, vertical lines, diagonal 
lines from top right to bottom left, diago- 
nal lines from top left to bottom right, a 
combination of vertical and horizontal 
lines, and a combination of the two diago- 
naj line pattems. The command to print 
pattem number 6 the same size as the pre- 
vious two rectangles is 


Esc*c38@al88b693P 


The 6g specifies the sixth pattern and the 
3P is the command to print a pattem. 


FORMATTING COLUMNS Using 
your knowledge of cursor positioning and 
the rules command, you can make the 
printer produce columns of text with a line 
drawn between them. Although the meth- 
od for doing this is simple, in practice it 
can be time consuming. 

The principle is to position the cursor at 
the top of the first column and send the first 
column of text. Now you reposition the 
cursor to the top of the second column and 
send a line, then move the cursor down one 


line and back over to the second column | 





—— 


fF 


F ibs Ses tesa 


a CHES a or FS 





and send the next line of text. All of your 
text should already be formatted so that no 
line exceeds the desired width for the col- 
umn. When all of the text has been sent, 
the cursor is moved to the very top of the 
gap between the two columns and a rule is 
drawn between them. 

There’s one precaution to observe 
when using this method to produce col- 
umns. If a CR-LF is sent to the printer 
when the cursor is on the bottom line of the 
page, the printer will eject the page before 
it gets to printing the other column. To pre- 
vent this, set the page length to one line 
more than the desired length and send only 
enough text to reach the line above the bot- 
tom of the page for cach column. Then, 
when all of the columns and the graphics 
rules have been sent, end with a page eject 
command. 

The Escape sequence for setting the 
page length is 

Esc&1l#F 


where the # sign represents the number of 
text lines that fall between the top margin 
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and the bottom of the page. 

The best way to familiarize yourself 
with printing two columns of text with a 
tule between them is through examples. 

(Note that we will be using the word 
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column in two different senses. Our exam- 
ple concerns two discrete columns of text, 
each roughly 18 characters wide. When 
we mention the 18th column position, of 
course, we are referring to a cursor loca- 


If you're running any of these, 


Fast Forward not only speeds up databases, it makes 
any software run 2 to 10 times faster. But its amazingly 
effective on disk-intensive applications like databases, 
accounting and inventory control. 

Why? Because with Fast Forward, data is retained in 
your computer’ internal memory. Which is incredibly fast. 
Much faster than hard disks. Hundreds of times faster 
than floppies. 

So what are you waiting for? Get Fast Forward today 
at your software dealers, in the software department of 
your favorite bookstore or by calling 1-800-MWC-1700 
now. (1-312-472-6659 in Illinois.) 


1430 W. Wrightwood, Chicago, IL 60614 
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tion 18 character spaces from the left mar- 
gin—assuming a monospace font.) 
Enter the command sequence: 


Esc&abcORrThis is a test 
of two columns 

of text to be 

printed side 

by side. 

Esc&al8c@RNow see the second 
Esc&al8circolumn of text 
Esc&al8c2Rto be printed 
Esc&al8c3Ralongside the 
Esc&al8c4rfirst. 
Esc*p475x@YEsc*c5a256b6P 
Escé16H 


The first line sets the cursor position to 
the top-left-hand comer of the page, as de- 
fined in columns and rows. Then the text 
for the entire left-hand column appears. 
The next Escape sequence moves the cur- 
sor to the 18th column and the top row and 
prints the first line of the second column of 
text, followed by a CR-LF. The cursor is 
moved to the 18th column and row | then 
the next line of text is printed. The remain- 
ing lines for the second column are printed 
by first moving the cursor and then print- 
ing the line. 

The penultimate line of Escape se- 
quences moves the cursor to a position 475 
dots from the left-hand edge and at the top 
of the page. Then a rule 5 dots wide and 
250 dots long is drawn. To draw the mule 
from the top of the page, the position of the 
cursor needs to be defined in terms of dot 
units. If it had been specified in rows and 
columns, the line would have started at the 
base of the first line of text. 

An altemative method for printing two 
columns involves changing the left margin 
on the page every time a new column is 
started. This involves less modification of 
your text file, since the Escape sequence is 
only necessary at the top line of each col- 
umn. Remember to reset the left margin 
after printing the final column. The graph- 
ics rule will print regardless of the margin 
setting, provided absolute addresses are 
used. 

Note the use of relative addressing for a 
new column’s column position and abso- 
lute addressing for the row position. If an 
absolute position of 0,0 is used for the top 
row of text in a column, the text is printed 
on the far left-hand side of the page. The 
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CR-LF character for the rest of the text ina 
column only moves the cursor to the left 
margin on the next line. It should be re- 
membered that absolute positions, when 
referenced with dots, do not vary with the 
margin settings. To print the same exam- 
ple given above using new margin set- 
tings, the Escape sequence is 


Esc&a0cORThis is a test 
of two columns 

of text to be 

printed side 

by side. 
Esc&ai81+0c@RNow see the second 
column of text 

to be printed 

alongside the 

first. 
Esc*p475x@YEsc*c5a25@be@P 


EscE 


The mules and patterns that are standard 
in the LaserJet series II can be used to 
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make far more omate borders and boxes. 
A pale gray shade behind text can be used 
to provide a background for a logo or to 
highlight a section of text. For instance, a 
newsletter could look very stylish indeed if 
the address box for a review had a gray 
shade behind it. The principle is just a mat- 
ter of using cursor positioning commands 
and avoiding sending a CR-LF on the bot- 
tom line of text before all the page has been 
transmitted. 


ENDLESS POSSIBILITIES The 
‘*Sample Portrait Page’’ and ‘*Sample 
Landscape Page’’ show only a few of the 
many possibilities available to you using 
nothing more than the standard features of 
the LaserJet series printers. The real-world 
applications are endless. The ability to pro- 





duce brochures or simple newsletters with 


| no additional cost is appealing to anyone 


with an interest in desktop publishing. 
Forms creation, using the mules feature, is 


another attractive possibility. Provided 
that high-quality paper is used and it is al- 
lowed to relax between passes, the paper 
with the printed form on it can be put into 
the paper tray and re-fed into the printer for 
varying data to be added. 

In Part 2 of this article I'll get into the 
use of altemate fonts, both custom-de- 
signed and commercially available. Addi- 
tionally, I'll discuss the macro capabilities 
of PCL and its push and pop commands, 
which can contribute significantly to auto- 
mating the process of producing custom 
output. 

Even if it takes more than one long 
weekend to leam ail this, the results of tap- 
ping your laser printer’s full versatility 
should be more than satisfaction enough. {a8 


Caroline Halliday is an electrical engi- 
neering consultant with High Tech Aid and 
specializes in technical documentation 
and teaching for the PC environment. 









**Minimum quantity 500 reprints. 


Great Performances 


iGneuiiien an Frieere 


Let us take your article to its highest 
ievel of marketing potential with a reprint! 


To find out how you can have your article or review 
elegantly reprinted ** on 80 Ib. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 
Ziff-Davis Publishing Company, 
One Park Avenue, New York, NY 10016, 212-503-5447, 


PMICHELS 


cation to 
© WinText edits MP to 
four documents at a 
tm with multiple 
fonta and graphica 


ginny, benders 
ers, auperecript, au! 
Unis, merging, 


chess you see and 
what you get on paper. 











Ee 


power to Microsoft Windows with easy-to-use 


pepe Hea Ht 

and easy-to-learn, indows applications thal share lext and graphics. 

Now you can work more efficiently as you click from one Palantir appli- 
another. 


© WinPaint is an indis- 


of Windows fonts. A pensable painting and 
com, for drawing tool for desk- 
ae 


top publishing, par- 

who needs typogrenitic ticularly in that it has 

quality in fonts the capability of read- 

used. ing and writing in 

TIFF, MFP, SCR, PIC 
ts. 


FOR MORE INFORMATION CONTACT YOUR DEALER. 


12777 JONES ROAD SUITE 100 HOUSTON TEXAS 77070 (713) 955-0880 


CIRCLE 190 ON READER SERVICE CARD 


PC MAGAZINE a eee 
! 


You could look for days. Weeks. And In fact, of all the online informa- To find out about Dialog now, 

still not find the information you need. _ tion services, Dialog has the most val- _ call 800-3- DIALOG. Or write: 
But with DIALOG; all the facts uable collection of business databases. Dialog, 3460 Hillview Avenue, 

about millions of products, companies, So, if you'd like to get the jumpon Palo Alto,CA 94304. 

and markets are right at your fingertips. your competition and still get home in 

You'll have instant access toinforma- time for dinner, find out about Dialog, 


tion from Dun & Bradstreet, Standard —_ Dialog knows everything. DIALOG {NFORMATION SERVICES, INC 
& Poors, Disclosure, Predicasts, Except where your high school SUBSEMARY UF KOCKMEE! 

Moody’s, Media General, and more. sweetheart lives. The world’s largest online knowledgebank 
CIRCLE 331 ON READER SERVICE CARD 


Getting the information you need without using Dialog 


is like trying to find out where your high school sweetheartlives 
by going door to door. 
ah 
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® UTILITIES ® MICHAEL J. MEFFORD 


RUNNING 
PROGRAMS 
PAINLESSLY 


If some of your executable files are buried deep in your hard disk’ s subdirectory structure, 
RUN.COM will find its way to them even without a PATH statement. 


rouping files into directories is the 
G alternative to chaos these 

days, and the bigger hard disks 
get, the more often you find yourself enter- 
ing the MD command. The problem with 
using a directory structure, however, is 
that you then have to provide DOS with a 


path whenever you want to run a program | 


that is stored outside your current subdirec- 
tory. 

Typically, you lead DOS to your pro- 
gram in one of three ways: you use CD to 
change to the appropriate directory before 
running the program, you prefix the name 
of the file to be run with a complete path on 
the command line; or you direct DOS, via 
the PATH command, to look for the pro- 
gram in a specified set of directories. One 
or another of these methods serves well in 
most situations, but there are times when 
none work well at all. 

Changing to the subdirectory that con- 
tains the desired program or prefixing the 
run filename with a path can be an annoy- 
ing and error-prone task. Ail it takes is one 
typo and you have to reenter a long com- 
mand string again. Of course, for frequent- 
ly executed programs you could use a 
batch file to enter long commands. But | 
have an active directory structure that con- 
Stantly changes, and creating new batch 
files is just another nuisance 1 can live 
without. On top of that, as DOS 2.x users 
are aware, you cannot prefix a mun file- 
name with a path. 

Creating or appending the PATH state- 
ment in your AUTOEXEC. BAT file isn’t 
always the best remedy, either. For one 
thing, you may occasionally wish to acti- 








vate an infrequently used program that 
does not warrant its residence in a directo- 
ry designated by the PATH command. (In- 
deed, you may use such a program so in- 
frequently that you can’t even remember in 
which directory you stored it.) For anoth- 
er, the longer the PATH becomes, the 
longer it takes DOS to search all the speci- 
fied avenues. And here again, an actively 
changing directory structure means you 
have to keep changing the PATH com- 
mand as well. 

To make matters worse, some pro- 
grams can’t find their overlays, help files, 
and the like unless your current directory is 
the one in which the program resides. 
Since the PATH command does not 
change directories, it’s useless in such situ- 
ations, so you’re back to the CD command 
and manually entering a long path. 

RUN.COM lets you avoid such trivial 
hassles and makes running programs pain- | 


less. No more leading a blind DOS to your | 





= After it executes a 
program, RUN restores 
the directory status quo 
ante, much as would 
using a pair of CD 
commands in a batch file. 








program. You don’t even have to know 
what directory the program is in. Simply 
enter RUN and the filename of your pro- 
gram and RUN will take care of finding the 
file. (You do have to add a drive request if 
the target file is on a different drive.) You 
can even control whether or not to change 
temporarily to the directory where the file 
is found by using the /C switch (change to 
the directory) or /S (stay in the current di- 
rectory, the default). 

After it executes a program, RUN re- 
stores the directory status quo ante, much 
as would putting a pair of CD commands 
around a program name in a batch file. For 
example, a common command chain in a 
batch file would be 


cp \123 
123 
cp \ 


The same result can be obtained with the 
command 


RUN/C 123 


GETTING AND USING RUN Both the 
source code (RUN.ASM) and a BASIC 
program (RUN.BAS) that will automati- 
cally create RUN.COM are listed else- 
where in this article, but the easiest way to 
get a copy of the program is to download it 
from the PC Magazine Interactive Reader 
Service. Details are provided in the side- 
bar, ““RUN by Modem.”’ If you want the 
.ASM and/or .BAS files as well as RUN 
.COM itself, they, too, can be download- 
ed from PC-IRS, saving you the trouble of 
keyboarding. 
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Format: 
/C = Change tm the directory snd run 
#6 = Gtsy ip current directory and run 
Defeuit is /6 


Requires MASH 2.0 or ister 
Remember tr £X2201n 3 


[Peweeecercenernerenrenercernenen: 


“FC Magasine °,254," 
CURRENT_DISE 
WORKING _DIBE 
PILE_START 
PILEWAMZ_END 
ARGUMENTE 
PATH_EED 


Sezz@zZes ss 
Beara, 


Syntext RUN (/C]/S] (di) [path)filenaze (srgs}" 
and run" 
tey in current dirsctory sod run* 


Changs th the directory 


43,10,°cant find s° 
13,16, "Bearching for §" 
9,13,32,"°/<>." 


+ Bome housskeeping first. Gincm ve wiii be changing the defaalt drive ’ 
3 snd dirertory to the requssted drive and dirartory, we need to save ths . 
Change the default pra. ? 
1 Mowe the etach and depiiorstn memory sn ve heve room to epawo the program. ; 


? current defsults, so they can he reetored. 


F] 
GkOIMNTHG: 


DE,OFFSET COPYRIGHT 
21g 


GBT_ORIVE 
CURRENT_DIEE, AL 

RI, OFFSET CURREWT_DIR 
Get_pze 


sBave. 


DE,OFF6XT DTA 
Ax, LAX 
218 


BP,OFFGXT CODE_END 
Gz,BP 
BB,15 


BEE 24 page 


sun [/e} [7B] [dz] [dlxectory) fiisnane [erguments) 


"RUF 1.0 (c) 1907 Biff Commucicstions ¢o.*, 
Michaei J. wefford",13 


s6tring moves fprverd. 
+Get current drive. 


+Get current directory. 


Move the stack down to the 
7 sod of code segment. 
Round up parsgraph sine. 
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REXT_LEADING! 


} to the end pf fi1 


Jonecee ae: = 





ERXT_PATAS 


CK_BELINITEEs 
ox,8 
REFUX SCASE 


NOV = ARGUMENTS , 61 


nov 
nw 
215 
nw 
nov 
aig 


Hows the diek trenefar eddrsss 
3 to the end of code to protact 
} command line parameters st 66h. 


} stars working path an cen 


| 
| irene 
| 





RUN.ASM: The assembly language source code for RUN.COM. 


locking fer 


21, OFFSET DELINITERS 


WEXT_PATE 


BI,OPPBXT FcB_ScE 
AX, 29618 


3 Gtorm run fiisname stripping ssta 


sDesilocste rest of memory. 


’ 
i Perse the command iine parameters. by 
3 scanning off apaces and RUM-s evitch cheractera. 


Point to command iine parametere. 


taxe thers pny? 
s3f no, anit. 


3Get a byte. 

3%— it s switch cherscter? 
312 no, check if and. 

Bien, get switch chererter. 
Wake sure not snd. 


iCopiteiizs. 
vip it c=? 


32£ yes, indicate to change dir. 
yBlee, ip it "E+? 

71% no, next ieading charerter. | 
7Blse, indicste not to chengs dir. 


33m it carrisge return? 
71f yes, bad syetas. 


Xe it @ espace or tab? 
+1 yes, get nent character. 
+Bles, adjust 


eater ngene ner een anne een} 


Get B byte. 
+Drive request? 
1If po, check if dizectory. | 
+Biss, retrisve drive. 
7Copitsiiss. | 
iCnovert tp Dos format. 

Change drive. 

sBave ss poesibis stert of filmname 





71B it a path delimiter? 

332 no, ses if snd nf filename. 
3Eles, ssve ss psth snd. 

7Bave ss poseible stert of filename 
sChack for tab, carrisgs return, 

? space, reitch, or rediraction 

3 chermctsrs ss fiisname snd. 
sContinus pntil found. 


Bice, adjust painter heck one. } 
j6sve ss stert Df arguments. 


sFoiot th first FCB storsge. 
2 and scan pff lesding 
retore. | 


D1, OFFSET FCE_6CK 
AX, 29018 





be restored on ssit. 
on in process. 3 





jeenn neem en nn ene erreeseenccssonsesareeeseee} 


Loonies) 





The full syntax for RUN, with all its op- 
tions, is 


RUN [/C|[/S][d:)[directory)filename [srgs) 


The use of the optional /C or /S switches, 
as well as the d: parameter for specifying a 
different drive, have been indicated above. 
RUN defaults to a disk wide search, but if 
you want, you can limit its attention by 
specifying a directory on the command 
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line. You can also add any necessary op- 
tional arguments (args) after your pro- 
gram’s filename, just as you would at the 
DOS prompt. Should you forget its syn- 
tax, just enter RUN without giving a file- 
name and the syntax options will be dis- 
played. You do have to let DOS know 
where RUN.COM is (just store it in the 
root or in a directory pointed to by your 
PATH statement), but beyond that you can 


19 
322 


forget about the tortuous task of entering 
paths and leave the driving to RUN. 


LIMITATIONS RUN will be of special 
interest to DOS 2.x users, as it circumvents 
the inability of these earlier DOS versions 
to run a program with a path prefix. Of 
course, RUN has a few limitations of its 
own. For one thing, under DOS 2.x you 
can’t run batch files with RUN’s default /S 
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oT 

WoRKXBG_DISK,AL 

SI, OFFSET WORKING DIS 
oEt_pis 


SI, FILS_OTART 
OI, OFFSET FILEWANE 
or 

DI, OFFSET DELIMITEAS 
2,7 

SCASB 

or 

STORE_poT 


i 
3 


| agegsageey 3 


e 

1 Ife path 
i uo file. 
| lap eb end ieee nde 


He 
t 


os 
st, PaTa_EuD 


GLOBAL 

SYTE PTR [81-2],°1° 
CRANGE_} 1 cove 
SYTE PIR [91-2], 32 


j0ieplay "Can’t find °. 
iDlepley filename. 
sOisplay BUM syntax. 
pError cods of ope. 


pfrrer code sf sero. 
Have error code. 
pRestore defscite. 
Retrieve error code. 


': This subroutine adds the exteusine Com, 
§ ¢1o that order; to the filename and c! 
Jere e meme men nen n nn een nn nn nnnnne. 


(stay in current directory) switch. I'll go 
into more detail about this problem short- 
ly, and I'll show you a way to change the 
default with DEBUG so you don’t have to 
remember to add the /C (change directory) 
switch to run batch files. In any event, 
however, this limitation does not apply to 
DOS 3.x users. 

If you have RUN execute a batch file 
and the batch file makes changes to the en- 
vironment with a command such as 
SET=, the changes will be lost when the 


3Stere working drive. 


sS8tore vorking directory. 


s8tore the run filename. 
3Get s byte. 

pAre we st the end of filename 
1 OF encountered dot? 


#If yes, done here. 


pStore and of filename. 


ohange directory and searck for 
@ diskwide search for the run file. 


Retrieve filespec 
101d we find » paths 

#If no, do global search. 
iblee, legal if epecial 

root directory. 
CHANGR_IT i%f yea, change directory, 
sx sie Ro, hrtposd poioter. 
ve peth and. 

ieanvere ‘to ASCIIS for Dos, 
Change 
Restore peth ‘ends 
}Search current directory 

+ foc filename, run it if found. 
jeles, exit with mesesge. 
aif no di: 


rectory request, do 8 
§ diskwide searck for filename. 
12f found, execute it. 


: 


H 
start. 
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batch file ends. That's because the copy of 
the environment passed to the COM- 
MAND.COMC and the batch file is re- 
tumed to the system pool once the batch 
file terminates. 

If you change your mind during a disk- 
wide search, any keypress will abort 
RUN'’s operation and retum you to DOS. 
While this is a useful feature, it does pre- 
clude entering type-ahead commands for 
programs, as many power users like to do. 
One last precaution is to avoid using RUN 


i; 
Fi 


i 
: 
i 


DI, OFFSET FILESPEC 
MARE_YILESPEC 

OI, OPYSET PARAMETER + 1 
ADO_PARANETER 


jada extensipa to filename. 
ise0 1f it existe. 


- 
site. pois it‘s s bateh file, load : 
, int éah execute 


the file. 
: 


sSave segment registers. 


Save stack segment and pointer. 


sPoint te comand jine, 
+Peint te file control blocks, 


oot 
NN 


138 it 9 bateh filer 


jada arguments. 
sRetzieve environment seguent. 


sSearch for “comsrEce*, 


jWhat follows is Commamp.con path. 
Ready to emacute. 


Construct filespec. 
sConstruct arguments. 


DS, OFFSET FILESPEC 
AX, OFFSET PARAMETER_DLOCK ;Point to peramater block. 
{Bzecute, 


{RUN.ASM continues) 


to execute resident programs. If you do, 
the code of RUN (and a secondary copy of 
COMMAND.COM, if the resident pro- 
gram is loaded from a batch file) will be 
trapped when the TSR terminates and 
stays resident. This wastes valuable RAM 
needed for other programs. 


HOWIT WORKS _Indesigning the utili- 
ty, | considered several ways to approach 
RUN’s primary job—the execution or 
spawning of another program. I first enter- 
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AI, OT 
‘qrr_Oxn 
ansToRt_PaTB 
or, ar 

AYTE PIR [01},6 
ADD_PILERAME 


OYTE PTR [DI},8 
PIRG_END 


aL, 13 

GEP_PARAMETER 

ch,ch 

AI,OFFSET PARAMETER + 1 


aL, 13 
EWD_FARAMETER 


WORKING DISK, OFFA 
EWO_RERTORE 


HERES G2 G2 GE GE SEURSEESO ES 





tained the idea of using an undocumented 
DOS 21h function call—2Eh. This call is 
made with register S] pointing to a com- 
mand line (usually at 80h in the program 
segment prefix, or PSP). The result is that 
COMMAND.COM is given control, and 
it parses and executes the file just as if you 
had entered the command at the DOS 
prompt. Unfortunately, however, function 
| call 2Eh will not execute batch files nor 
| work from within a batch file. That short- 
' coming, together with the fact that 2Eh is 





1444 on argumecte. 


1¥ero io counter. 


.- 7 Count parameter leogth. 


Store ne firat byte of parameter. 


304d we get defsulte? 
31 no, done here. 


r¥xiot filename 


3 vie 006 Risplay output. 


Print carriage return linefsed. 


1008 dossa't preface directory 
} with ealeeh so we sent, 


metcieve defacit directory. 
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rAdd working directory. 
}estore default path. 
31f root, ready for filename. 


ar wise, find end of path. 


an, *¥* Teck no *\* path delimiter. 
3Add on filename. 


‘i ‘This subroutine will eystematicaliy change directories up sed 3 
+ down the directory tree, searching for the netching filename. 1 


FIAST_DIRG 


WHE GHEEREGHMOSESEEEY HUGE Ga9 Segue EREEEE EEE 





228808828 





undocumented and may not work the same 
in all OEM versions of DOS, scratched it 
from the options list. 

My second thought was to usc the 
more-conventional (and documented) 
method of file execution via DOS function 
4Bh (EXEC). EXEC has the same inabil- 
ity to execute batch files as 2Eh, however. 
Worse, unlike 2Eh, EXEC requires acom- 
plete filename, including one of the exe- 
cutable extensions (.COM, .EXE, or 
.BAT). We're all accustomed, however, 


PILEaPec + 67 + 13 ] 
DTA + 63 + 266 


0isplay searching seseage. 


s0isplay filename. 
yatart the search from root. 


7Poiot ta first level directory. 
pRtore initial level of ons. 


Was @ key preased? 


}1f yee, abort search, 

Check if netehing execotable. 
If no, try next directory. 
iRise, return to execute. 


iWhea we try to return to parent 
3 directory sod are in root, we 
? are done, 


10therwise, change 
} to parent directory. 


+Put coms back io previous level 
J end point to parent level. 


1Use Bt se pointer to directory no. 


jhak for directory sete. 
Pind firet matching. 


OYTE PTR O61(DTA+21),10N sf not a directory, get next. 
OUxt_DIR 
OYTE PTR O61{DTAtIO},’.’ j;If dot directory, get cext. 


fincrameat positine in directory. 
icontines antil new directory. 


Update variables. 
sChange the directory. 
s8ee if directory has e rue file. 


1Get 011 subdirectories io current 
3 directory then go to parent. 


(RUN.ASM ends) 


to entering executable filenames sans ex- 
tension, and we expect them to work that | 
way. EXEC does, however, have a couple 
of pluses over 2Eh: it will work if it’s run 
from within a batch file, and since it is do- 
cumented, we can depend on it to act ina | 
predictable manner. 

My third option was to load a secondary 
copy of COMMAND.COM and let it exe- 
cute the file just as if it had been entered at 
the DOS prompt. This technique will han- 
dic both executables and batch files, but 
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using it does present a difficulty for floppy 
disk-based systems. The disadvantage is 
that DOS will pester the floppy disk user to 
put a boot disk in drive A: to load the sec- 
ondary copy of COMMAND.COM be- 
fore the target file itself can be loaded and 
run. Further, loading COMMAND 
-COMIC will take some precious seconds 
and some precious memory. When possi- 
ble, you don’t want to make trade-offs in 
convenience in a program that’s supposed 
to make life more convenient. 

There is also one special situation in 
which the secondary command processor 
approach will not work. DOS 2.x will not 


execute a file that is preceded by a path. | 


Try executing C:\BIN\RUN MYFILE in 
DOS 2.x, and the most DOS will do is 
change to the C: drive if you're not already 
there. (This problem was corrected with 
DOS 3.x, but there are still a lot of DOS 
2.x users.) Curiously, however, the DOS 
2.x EXEC function does not have any trou- 
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= RUN’s two-pronged 
approach uses EXEC for 
executables and loads 
COMMAND.COMCC to 
run batch files, producing | 
the best of all worlds. 


ble handling files with path prefixes. Ironi- 
cally, COMMAND.COM ends up calling 
EXEC to execute a file. Why the discrep- 
ancy exists is a mystery to me. 

In designing RUN, I finally settled on a 
two-pronged approach that uses EXEC 
for executables and loads COM- 








DISKETTE SALE! 


SONY. 


ss/oo 
Os/00. 
144 MB 


Yee 
Ten Pack a4 
Ten Peck 
Ten Pack 


av" 
3Y0 
dR" 


$1299 
16 98 
46 99 


Sv" 
Sv" 
Sv" 


SS/0D_ Ten Pack 
DS/OD_ Ten Pack 
16 MB AT Ten Pack 


$99 
699 
16 00 


DS/DD_ Twenty Five 


Pack wiFiee Flexy File 
Schools and Governmem Agencies call for 
speci GASF pnce quoles 


3%" DS/DD Bulk (100 Min) 129 


TECHNOLOGIES 
ORGANIZED YOUR DATA 
WITH COLOR CODING 
PRISM PACK S%” 


@ BASF 


$S/0D0 
OS/00 
144 MB 
OS/OD. 
OS/0D. 


16 MB At 
OS/DD_ Thirty Peck 


RIBBONS 


MAND.COMCC to mun batch files. This 
produced the best of all worlds, including 
enabling DOS 2.x users to run programs 
with paths. 

RUN begins with the usual process of 
parsing the command line and stripping 
any extension that may have been provid- 
ed by the user. RUN then either looks in 
the requested directory (if given) or does a 
disk wide search for a file with an extension 
of .COM, .EXE, or .BAT in that order. If 
an executable file is found (.COM or 
.EXE), 4Bh is given the task of executing 
the file. If a .BAT file is found, COM- 
MAND.COMCC is put in charge. This 
solves the path problem—almost. 

RUN either changes to the directory (if 
the /C option is specified), stripping the 
path before passing the filename as an ar- 
gument to either EXEC or COMMAND- 
.COM, or it passes the complete path and 
filename and stays in the current directory 
(the /S option). 


GENERIC 


Our “generic” brend of diskettes ere produc- 
ed by leeding menufacturers to our specitice- 
tions, We guarentee these diskettes to exceed 
industry specificetions by as much es 85% 


Available in @ rainbow peck 


Ten Peck 
Ten Pack 
Ten Pack 
Ten Peck 


Ten Pack 
wilitrary Case 
Ten Pack 


at 0 black sim pack 


Apple Imagewniter 
Epson LX 80 

Epson MX/FX/RX 70/80 
Epson MX/FX/AX 100 
Ohidete 80/82/83/92 
Okidate 84/94 

Okidete 182/192 
Penesom KXP1090/1092 


wif vee Flany Fite 


32.99 


4 COLOR RIBBONS NOW AVAILABLE 


Apple Imagewniter 
Okideta 282 
Okidete 293 


(black biue ted green brown purple 


3%" 
3%" 
34" 


S$S/OD Bulk (Min 50) 88 
OS/00 Bulk (Min 50) 99 
DS/DD Bulk (Min 50) 139 
18 99 COLOR ted yellow light blue green 
19.99 
17:99 
2899 

799 
1499 
2599 
26 99 


5%" 
SY" 


DS/DD Bulk (Min 200) 2s 

18 MB ATBulk (Min 50) 69 

5%” 08S /0D. Bulk (Min 50) 39 
COLOR red yoliow green orange blue 


ALL BULK GENERIC DISKETTES 
INCLUDE 

1199 PROTECTIVE SLEEVES 

1499 


14.99 || Color Coded Disketles Lebels 


Media trom the Surface Scientists 


$S/00 
os/D 
144 MB 


$1099 
13:99 
499 


Ten Pack 
Ten Pack 
Ten Pack 


oso. 
16 MB AT 


799 
13.99 


Ten Peck 
Ten Peck 


DS/0D Bulk (Min 100) 109 


HUBDISK 
COMPUTER PROOUCTS INCORPORATEO 
431 WEST MAIN STREET 
AVON. MA 02222 


(017) 566-9181 FAM (817) 559-1062 


Os/DD 


$7.50 


Ten SVs" color disks in @ rainbow pack with 
tyvec sleeves, color coded lebels, 
reinforcing hub nngs end @ reusable plastic 
storege cese 


BULK COLOR 
54° DSIDD 48 TPI 
1-50 59¢ eech 
50-500 49¢ each 
500 ¢ Call our wholesale division 


Choose from Modum Blue Lite Blue Green Yollow 
Orange Ried Magenta, Marcon Brown Gray Lavender 
winte 


CALL TOLL FREE 


1-800-637-DiISK 


1-800-637-DISK 


Hundreds of nbbons avalable 
Call for yout price 


CONTINUOUS FEED LABELS 
5%" DISKETTES 


5000 
3¥a" DISKETTES 
100 Asst Colors 
250 Asst Colors 
S000 Asst Colors 8499 
One Wide Address Labels (3 1/2 x 15/16) 
204 White 198 
1000 White 
5000 White 
We stock complete ane of taser labels continuous rotary cares. 
Continuous rhidex cards and over 200 styles of labels wn wiete and 
colors Cat for your price today 
MC VISA. Amencen Express 
Discover, Personal 6 
Corporate Checks Fortune 1000 


Orders Accepted 
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and School Government Purchase 


Peckege of 100 Labels 


SHIPPING INFORMATION 


All shipments FOB Avon. MA 
Freight Cherges 


UPS Ground — 
‘$4 00 First 200 Disketies 
2.00 Each Add'l 100 Disketies 


UPS Second Day Arr— 
6 00 First 200 Diskettes 
5.00 Each Add'i 100 Disketies 


APO/FPOICANADA — 
Add 15 Times Freight 


Fore:gn Shipments — 
Call or FAX tor rates 
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This works fine for all circumstances 
except one: running a batch file under 
DOS 2.x with the default /S switch. That 
combination requires a filename that is 
prefaced with a path, a combination that 
the DOS 2.x COMMAND.COM can't di- 
gest. To handle batch files under DOS 2.x, 
then, the user must either use the /C switch 
or patch RUN to make this switch the de- 
fault. (I'll discuss the simple patch re- 
quired shortly.) 


PROGRAMMING TECHNIQUES For | 


programmers, RUN’s greatest! point of in- 
terest lies in the details of setting up EXEC 
and COMMAND.COMIC. The same 
technique is used by word processors that 
let you temporarily return to the DOS 
prompt, also used by DOS shell programs 
that eliminate the DOS prompt, and you 
may wish to use it in the design of your 
own applications. 


“EasyLan 


f you own two or more PCs, then you 

eed EasyLAN to share printers, plot- 
ters, data and disk drives. FasyLAN is the 
network that provides you with 90% of the 
functions of expensive LANs at a fraction 
of the cost. 


“It does all you need, why spend more! 
EasyLAN is the ultimate example of 


practicality in local-area networks.” 
PC Magazine 


Highlights 

B EasyLAN shares printers, plotters, data 
and disk storage 

® Supports up to 18 PCs, compatibles or 
PS/2s 

®@ Automatic print spooling to your PC’s 
hard disk removes buffer limitations 

® PC to PC file transfer 

@ Performs in the background 

& Easy to install 

@ Easy to operate 

& NETBIOS 

® PBX Support 

B File exchange between 5'A" & 314” disks 
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DOS Function Call 
4Bh (EXEC) 


zm“ 
| DS: Dx | 


Pointer to an ASCIIZ string of 
a filename to be loaded. 


Pointer to parameter block 
consisting of more pointers. 


FEE 0 to load and execute the file 


pointed to by DS:Dx. 
3 to load program only (used 
by overlays). 


tion call whose pointer-to-pointers struc- 
ture (see the table *‘DOS Function Call 
4Bh (EXEC)"') may make it intimidating 
at first glance. It requires more preparation 
than most DOS calls. The call has two sub- 


| functions that are controlled by the value in 
EXEC (4Bh) is a powerful DOS func- | 


AL. If AL = 0, the program pointed to by 





| DS:DX is loaded and executed. If AL = 3, 


the program is just loaded without a pro- 
gram segment prefix. This latter is used to 
load overlays, which is not a concern for 
RUN, so I'll leave discussing the details to 
another day. 

When invoking EXEC, the DS:DX 
pointer is to an ASCIIZ string (a conven- 
tion used by many of the other DOS func- 
tion calls) of the file that’s to be run. 
ES:BX points to a 14-byte parameter block 


| to be used for the load (see the diagram 
| “INT 21 Function Call 4Bh Parameter 


Block"). The parameter block is in itself a 
string of four pointers. 

The first pointer is a word that points to 
the environment that will be copied for use 
by the child process. (The pointer need 
only be a segment pointer, since the envi- 
tonment always starts on a paragraph 
boundary, i.e., has an offset of zero.) The 
child process, namely, the program that 
RUN is going to spawn and give control 





is cast-iron reliable...” 





|] PC Magazine 
Editor’s 
| Cholce 





The KasyLAN 2-PC 


starter kit is $219.95 
Order Today and receive FasyCALENDAR 
FREE, A $99.95 value!! 


Call (800) 232-7729, ext 25 
(800) 835-1515, ext 25 


for orders, configuration assistance, prices, 
brochures and article reprints. 


What all the experts say 
about EasyLAN. 


“EasyLAN is cast-iron reliable... 
EasyLAN was the easiest zero-slot LAN 
to set up of all those we worked with.” 
PC Magazine, June 23, 1987 


“The capability of getting real value from 
shared devices, particularly printers, is 
well-supported in EasyLAN.” 


“Given the obvious utility, low cost, and 
lack of need for technical attention, a 
network, tike EasyLAN, clearly offers a 
solution for many workgroup 
applications.” 
Business Software, June 1987 
“(EasyLAN)...unlike full-scale systems, 
is easy to install and maintain, and 
requires little training for anyone who's 
already familiar with MS-DOS.” 
Personal Computing, June 1987 


“The value is high 22.28.” 
InfoWorld Report Card 





Server Technology, Inc. 140 Kifer Court, Sunnyvale, CA 94086, USA Telex: 5106003481, FAX: (408) 738-0247, Telephone: (408)738-8377 
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THE EVOLUTION 
OF DATABASE MANAGEMENT eit 
HAS COME TO A 

REVOLUTIONARY 


CONGRESS ONE 


dB MPLS 


RAM 


INTRODUCING 
OMNIS™ QUARTZ’: 
THE FASTEST, MOST 
INTUITIVE WAY TO 
SET UP A CUSTOM 
DATABASE. 


Omnis Quartz is the first high- 
performance, multi-user database 
program for 80286- and 80386-based 
systems (including the IBM PS/2) that 
offers the interface advantages of 
Microsoft® Windows. Which means 


Omais and Quariz are trademarks of Blyth Software 
© Blyth Software, 1987 
Microsoft is a registered trademark of Microsoft Corporation 


that instead of the cryptic look typical 
of text-based programs, your custom 
database applications can offer a 
more intuitive interface to the people 
who use it. 

In fact, with Omnis Quartz, 
creating a database for your business 
quickly is as easy as point- 
ing and clicking a mouse. 
Omnis Quartz can actually 
reduce typical database 
development time from 
weeks and months to hours 
and days. 

To learn more about 
IBM and PS/2 are trademarks of interna- 
tonal Business Machines dBase 111 PLUS 
and R Base are trademarks of Ashton-Tate 
and MicraRim, respectively 
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Omnis Quartz, call 800-843-8615 (in 
California: 800-223-8050) and ask 
for your evaluation copy. Or visit your 
Omnis dealer and see the future of 
database programs. 

See for yourself how the revolu- 
tion is going. Then draw your own 

conclusion. 


fi A omnis 


QUARIZ 


Blyth Software 


1065 E. Hillsdale Blvd. Suite 300, Foster City, California 94404 





WE CREATE SOLUTIONS THAT WORK. 


FIVESTAR FS-386 FIVESTAR 


e 2MB 32-BIT MEMORY 

e INTEL™ 80386 CPU 

¢ DUAL SPEED 6/16MHz 
e LANDMARK 20MHz 

e CPU SLOTCARD DESIGN 
¢ 238WT POWER SUPPLY 


¢ TWELVE EXPANSION SLOTS 
¢ ONE 1.2MB FLOPPY DRIVE 

e SERIAL AND PARALLEL PORTS 
e ENHANCED 101 KEYBOARD 


¢ OPERATIONS MANUAL 
e ONE YEAR WARRANTY 


$2695 


BASE SYSTEM 


40MB (23ms) $3395 
60MB (23ms) $3595 
130MB (13ms) $4895 


Solutions built on quality. 
Every system we sell is built 
with the highest quality 
components available, fully 
bench-tested and 
certified with a 
48 hour burm-in 
before shipment. 








ZERO DEFECT 
aes 


Solutions built on customer 
support and satisfactlon. 
Fivestar Computers maintains a 
staff of highly skilled technicians 
and service representatives to 
answer your questions and to 
help you select the best system 
for your business. And once 


¢ 640K MEMORY 


¢ INTEL 80286 CPU 

¢ DUAL SPEED 6/10MHz 

° LANDMARK 10MHz 

¢ CPU SLOTCARD DESIGN 

¢ 238WT POWER SUPPLY 

¢ TWELVE EXPANSION SLOTS 
¢ ONE 1.2MB FLOPPY DRIVE 

¢ SERIAL AND PARALLEL PORTS 
¢ ENHANCED 101 KEYBOARD 
* OPERATIONS MANUAL 

© ONE YEAR WARRANTY 


$1295 


BASE SYSTEM 








FS-286 FIVESTAR EXPRESS 
"LAPTOP' 
* 640K MEMORY 
* NEC™ V20 CPU 


© DUAL SPEED 4.77/9.54MHz 

¢ LANDMARK 3.1MHz ~ 

¢ TWO 3.5 iNCH DRIVES 

e BACK LIT LCD SCREEN 

¢ 640 X 200 GRAPHICS DISPLAY 

e SERIAL AND PARALLEL PORTS 

¢ RGB AND COMPOSITE PORTS 

¢ RECHARGEABLE BATTERY (8 HOURS) 
¢ LIGHTWEIGHT W/CARRYING HANDLE 
e MS-DOS™ AND DIAGNOSTICS 


¢ OPERATIONS MANUAL 
© ONE YEAR WARRANTY 


$1395 


COMPLETE SYSTEM 


40MB (23ms) $1995 


60MB (23ms) $2195 
130MB (13ms) $3495 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
cali away. 


Solutions built on nationwide 
service. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day. on-site service is from Momen- 
tum. And it's good on any Fivestar 


machine regardless of configuration. 


ORDER HY PHONE We accept VISA. M/C Amex COD Cash or Cashter a Check and approved Cory 


AD prices are subject lo change and quantities may be iniited We reserve the right to substitule equivalent items. 


== @0 &. 


FIVESTAR EXPRESS I $2695 


e 20MB HARD DRIVE 
e EXPANSION SLOT 


Momentum Is a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 





Our Guarantee. 

Fivestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


porate arst University Purchase Orders, 


WIT, CC ond UE 208 toe Roseman of Pee mnpecRn sep 


Fivestar Computers offers a 30 - 
day satisfaction guarantee that 
insures compati- 
bility and 
performance. 

When you buy 
a computer 
system from 
Fivestar. you can be assured of 
not only buying the finest quality 
products, but of the people and 
the company who stand behind 
every system they sell. 





FIVESTAR 386 


jt 
n Si 


* 64K CACHE MEMORY 

« 1MB 32-BIT MEMORY 

¢ INTEL 80386 CPU 

¢ DUAL SPEED 6/ 16MHz 

« LANDMARK 24MHz 

* 200WT POWER SUPPLY 

« EIGHT EXPANSION SLOTS 
* ONE 1.2MB FLOPPY DRIVE 
* ENHANCED KEYBOARD 

¢ OPERATIONS MANUAL 

* ONE YEAR WARRANTY 


$2395 


BASE SYSTEM 
4 MB BASE SYSTEM $3495 


40MB (23ms) $3095 
60MB (23ms) $3295 


FIVESTAR 286 


* 640K MEMORY 

* INTEL 80286 CPU 

¢ DUAL SPEED 6/10MHz 

¢ LANDMARK 10MHz 

¢ 200WT POWER SUPPLY 

¢ EIGHT EXPANSION SLOTS 
¢ ONE 1.2MB FLOPPY DRIVE 
¢ ENHANCED KEYBOARD 

* OPERATIONS MANUAL 

¢ ONE YEAR WARRANTY 


$1095 


BASE SYSTEM 


20MB (65ms) $1395 
40MB (39ms) $1595 
60MB (23ms) $1995 


THAT’S NOT JUST A PROMISE. IT’S A FACT! 





FIVESTAR XL 


° 640K MEMORY 

¢ NEC V20 CPU 

* DUAL SPEED 4.77/8MHz 

* LANDMARK 3,1MHz 

¢ 150WT POWER SUPPLY 

¢ EIGHT EXPANSION SLOTS 
¢ ONE 360KB FLOPPY DRIVE 
¢ ENHANCED KEYBOARD 

¢ OPERATIONS MANUAL 

* ONE YEAR WARRANTY 


$595 


BASE SYSTEM 


20MB (65ms) $ 895 
30MB (65ms) § 995 
40MB (39ms) $1195 


OPTION: 12MHz, ADD $200 
16MHz, ADD $700 
——_—— — Solutions Built on Quality 


FIVESTAR 


COMPUTERS 


130MB (13ms) $4595 


Give your business all the advantages of 
Fivestar quality. service and support. Call Fivestar Computers today. 


TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas (214) 242-7000 
FAX# (214) 242-2336 


A Subsldiary of Prrestar Electronics Inc., Define, Texan 
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INT 21h Function Call 
4Bh Parameter Block 


environment placed at 2Ch of 
PSP. (Zero offset assumed.) 
Set segment to zero if parent's 
environment is to be inherited. 


Pointer to command line 
image to be placed at 80h in 
the Program Segment Prefix 
(PSP). 


Pointer to File Control Block 
(FCB) to be placed at 5Ch in 
the PSP. 


DWORD 


Pointer to second FCB to be 
placed at 6Ch. 


Parameter block pointed to by ES:BX 
when AL=0 (Load and execute) 





to, should inherit the same environment 
given to RUN by COMMAND.COM. 
The location of this environment pointer 
can be found at offset 2Ch in the program 
segment prefix (PSP). 

DOS understands that in most cases the 
child process should inherit the same copy 
of the environment, and so it makes it easy 
to set up the environment address by inter- 
preting a segment address of zero to mean 
“‘use the parent’s environment.’’ RUN 
takes advantage of DOS’s astuteness by 
initiating the first word of the parameter 
block with a zero. (For more information 
on the environment, see the excellent two- 
part PC Lab Notes in PC Magazine, 
March 31 and April 14, 1987.) 

The three remaining pointers in the pa- 
rameter block are double-word pointers 
and are stored in the backward offset seg- 
ment form. The first double-word pointer 
is to a command line that will be placed at 
80h in the PSP of the child process. The 
command line has the same format that 
any program receives when it is loaded at 
the DOS prompt, namely, a byte contain- 
ing the length of the arguments (not count- 
ing the terminating carriage return) follow- 
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ed by the command string (including any 
delimiting leading spaces). 

The next two double-word pointers are 
to FCBs (file control blocks) to be placed 
in the loaded program’s PSP at 5Ch and 
6Ch (see the ‘‘File Control Block Fields’ 
diagram). Since the introduction (with 
DOS 2.0) of the easier-to-use filehandles, 
file control blocks are not much used by 
programs any more. Some of the older 
programs, however (WordStar for one), 
still get their arguments from the FCBs. 
One drawback of FCBs is that they do not 
support paths. (That’s one of the reasons 
your document must be in the same direc- 
tory in order for WordStar to find it.) 

When DOS loads a program, then, not 
only are the command line arguments 
placed at 80h, but also the first two argu- 
ments, if any, are parsed and placed at SCh 
and 6Ch, respectively. This duplication of 
the command line parsing keeps DOS 
downwardly compatible for the sake of 
those programs that still use FCBs. 

One aspect of FCBs that can still be 
profitably used by moder programs is the 
drive specifier. When DOS parses the 
command line, if a valid drive is detected, 
its identification is placed in the first byte 
of the FCB. Thus, a program interested in 
a drive as an argument need only look at 
5Ch instead of parsing the command line. 

So, to accommodate every type of pro- 
gram, RUN follows DOS’s lead and con- 
structs two FCBs to be passed to the 
spawned program. An FCB in its simplest 
form is the byte containing the drive speci- 
fier followed by a filename. The drive 


File Control Block Fields 


Pca |S 


or mene 


aD iowa 
{continued} 


Date 


Reserved for system use 
(10 bytes) 


Gad Current fed 
record Random record number 
(byte) (dword} 








= One aspect of FCBs that 
can still be profitable to 
modern programs is the 
drive specifier. A program 
interested in a drive need 
only look at 5Ch. 


specifier will be zero if none was found; | 
= A:,2 =B:,3 =C., etc. After the drive 
specifier byte there follow eight bytes for 
the file’s name and three for its extension 
(the delimiting dot is not used). 

To parse the command line and con- 
struct the FCBs for the sake of those few | 
programs that use them would seem an un- 
duly tedious chore, but fortunately, from 
the same antique world of FCBs comes a 
matching DOS call that makes the process 
apiece of cake. You simply point to the ar- 
guments with DS:SI and to a portion of 
memory with ES:DI and call function 29h. 
DOS then does its work of filling out an | 
FCB. Indeed, if you make the call with AL 
= 1, DOS takes care of parsing off any de- 
limiters such as leading spaces. 

With the Parameter Block filled out, the 
stage is almost set to execute the call. First, | 
however, some room must be made to load 
the program. When RUN was loaded, 





Curent — 
iinoralie 





{Otfsets are in hex) 
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RUN BY MODEM 


he programs published in PC 

Magazine can be downloaded 
by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service. but 
users are cautioned that these pro- 
grams are copyright material and 
are made available only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps, 8 data bits, | stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
-ARC extension require use of the 
Xmodem error-checking pnotocol, 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCII or Xmodem. 

If you use the Xmodem proto- 
col, you can download RUN 
.COM directly, saving typing or 
downloading either the .BAS or 
the .ASM version. RUN.BAS., 
whether entered from the maga- 
zine at your keyboard or down- 
loaded from PC-IRS, will auto- 
matically create RUN.COM when 
run once in BASIC. RUN.ASM, 
also listed both here and on PC- 
IRS, allows you to modify the pro- 
gram but requires you to use a 
macro assemhler (IBM or Micro- 
soft, Version 2 or later) and the fol- 
lowing commands: 


MASM RUN; 
LINK RUN; 
EXE2BIN RUN RUN.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Michael 


. Mefford 


RUN 
Command 


1988 No. 3 (Utilities) 





Purpose: 


Format: 


Remarks: 


Executes .COM, .EXE, or .BAT files from any disk directory 
without requiring changing directories or specifying a path 
to the file. 


RUN [/C|/S]}[{d:]{directory]filename {args} 


Unless the optional directory parameter is specified, RUN 
defaults to a diskwide search to find the executable 
filename. Any additional arguments (args) that would 
normally be specified on the DOS command line may be 
added to the filename that RUN is called upon to execute. A 
drive specifier (d:) must be used if the file to be run is not 
on the current drive. During its search, any keypress will 
abort the operation of RUN.COM. 


RUN can either operate from the current directory (its 
default mode, designated by the optional /S switch) or it 
can change to the directory (/C) in which it finds the 
desired program before executing it. The /C option is 
required by programs such as WordStar, which can find 
their overlay files only when loaded from within the 
directory in which they are stored. The /C option is also 
required to run .BAT files under DOS 2.x (see Note below). 


Note: RUN overcomes the inability of DOS 2.x to handle 
.COM and .EXE files that are prefixed with a path. Batch 
files under DOS 2.x, however, still require RUN‘s /C 
option. lf desired, the /C option can be made the RUN 
default mode, with /S as its selectable alternative. To make 
the change, put a copy of RUN in the same directory with 
DEBUG.COM and enter the following commands: 


DEBUG RUN.COM 
E 15B 1 

E 1E8 "Cc" 

W 

Q 


If you later upgrade your version of DOS and wish to 
reverse the process, use the same procedure with the 
following commands: 


DEBUG RUN.COM 
E 15B 6 

E 1E8 "Ss" 

W 
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REM -- BASIC FROGRAM TO CREATE run.COM 
OPEN °run.CON" AS @1 LEW = 1 
FIELD $1,1 AS A$ 
CRECKSUN = @ 
FOR I= 1 70 132 
LINESUN = @ 
PRINT *.°3 
roRJ = 1 70 8 
READ BYTE 
CHECKSUM = CHECKSUM + BYTE 
LIMESUN = LINESUM + BYTE 


IF (BYTE < 256) THEN LSET A$ = CBR$(BYTE) 


POT 61 
WEXT J 
READ LINECHECK 


IF LIMECHECK <> LINESUM THEN PRINT “Error in Line”;280 + 18 * I 


WEXT I 
CLOSE 


IF CHECKSUH = 101063 THEN PRINT “Successful Completioni® ¢ END 


PRINT “CON file is not valid:* 
CATA =-233, 66, 1, 
OATA 46, ae, 32, 
OATA 57, 54, 55, 
DATA 67, 111, 
OATA 97, 116, 
DATA 111, 46, 
OATA 97, 

OATA 254, 

DATA 


PRODUCTIVITY 


DATA 
& DATA 
Li DATA 
a DATA 
9 DATA 
918 DATA 
926 DATA 
93@ DATA 
948 DATA 
95@ OATA 
96@ DATA 
97@ DATA 





1960 DATA 
1676 DATA 
1066 DATA 
1099 DATA 
1108 DATA 
1118 DATA 
112@ OATA 
1138 OATA 
1148 DATA 
115@ DATA 
1166 DATA 
1178 DATA 
1166 DATA 
1199 DATA 
1290 OATA 
121@ DATA 
1228 DATA 


1238 DATA 
1248 DATA 
125@ DATA 
126@ DATA 
1278 DATA 
3208 DATA 
1298 DATA 


1358 DATA 
1369 DATA 
1379 DATA 
1380 OATA 


1508 OATA 
1518 DATA 
1520 DATA 
1538 DATA 
1540 DATA 
1550 DATA 
1566 DATA 
1576 DATA 





RUN.BAS: A BASIC program that will automatically create RUN.COM for you. 





DOS gave it all of the available memory. 
RUN only needs about IK for its image 
and the stack, and the rest can be released 
via function call 4Ah (Modily Allocated 
Memory Block). The stack is moved from 
its default location at the end of the 64K 
segment, is reduced to a more-than-ade- 
quate size of 256 bytes, and is snuggled up 
to the end of RUN’s code. 


The EXEC call destroys all registers in- 
cluding the stack segment (SS) and pointer 
(SP), so just before execution any registers 
that RUN wishes to be preserved have to 
be pushed on the stack. Then both the 
stack segment and the pointer itself must 
be tucked away for safekeeping, to be re- 
stored on retum from the call. That’s all 
there is to it. 


SETTING UP COMMAND.COM/C 
Once the process of setting up EXEC is un- 
derstood, loading a secondary copy of 
COMMAND.COM to run batch files is 
easy. It's actually simply a variation of the 
EXEC call. Instead of the batch file being 
loaded, COMMAND.COM is loaded and 
given the DOS /C switch (the /C stands for 
temporary copy, and it should not be con- 
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fused with RUN’s /C switch), as an argu- 
ment, followed by the name of the batch 
file and its arguments. The DOS /C switch 
ensures that the second copy of COM- 
MAND.COM will not become resident, 
hogging valuable RAM, but will instead 


be discarded when the batch file is finished | 


running. 

EXEC has to be able to find COM- 
MAND.COM. Instead of going on a disk- 
wide search, RUN looks in the environ- 
ment for the COMSPEC= string. This 
will be followed by the path to COM- 
MAND.COM placed there by DOS when 
the machine was booted. This string will 
usually be the first string in the environ- 
ment, but I found no documentational 
guarantee of that, so RUN does a search 
for the string in the environment. 

Perhaps the best way to put all this in 
perspective is to follow through an exam- 
ple, step by step. Suppose you enter 


RUN MYFILE A:\ARG1 B;:\BIN\ARG2.COM 


| Let's further suppose that RUN found 


MYFILE.EXE in its diskwide search. 
Since this is an executable file, EXEC will 
handle the load. DS:DX would be pointed 
to MYFILE.EXE followed by a byte of 
zero. The command line pointed to by the 
Parameter Block would start with 24 fol- 
lowed by the 24 argument string characters 


A:\ARG1 B:\BIN\ARG2.COM 


Note that the A: is preceded by a delimiting 
space and is followed by a carriage return. 
The carriage return does not count in the 
length of the string. 

If RUN found MYFILE.BAT instead, 
then DS:DX would be set to point to 
COMMAND.COM in the environment. 
The command line would start with 27 fol- 
lowed by the 27 bytes 


/C A:\ARG1 B:\BIN\ARG2.COM 
again followed by the carriage retum. In 


eachcase the two FCBs would be filled out | 


by function 29h as follows: The first would 
start with a I (drive A:), followed by 


ARGU XXXXXXX 


(where x represents the space character). 
The second would start with a 2 (for drive 
B:), followed by 


ARG2xxxxCOM 
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Note that the FCBs omit the path and dot. 
You may have wondered why RUN 
strips the extensions before searching for 
an executable file. RUN does this to stay 
consistent with COMMAND.COM. 
That’s right. COMMAND.COM itself 
strips the extension and then looks for an 
executable file. As a matter of fact, if you 
do add an extension, say .EXE, and there 
is a .COM file with the same name in the 
same directory, DOS will strip the exten- 
sion and execute the .COM file! Try it. As- 
suming you already have RUN.COM, en- 
ter RUN.EXE. Sure enough, RUN.COM 
will be loaded. COMMAND.COM fol- 





= If you add an extension, 
say .EXE, and there is a 


-COM file with the same 
name in the same 
directory, DOS will strip 
the extension and execute 
the .COM file! 


lows a very regimented command order. It 
first looks at its intemal commands (such 
as DIR or TYPE). Next, it looks for an ex- 
ecutable file found with extensions in a 
preordained order. The scan sequence is 
.COM, .EXE, and .BAT. Last, it looks in 
the environment for a PATH statement. If 
none of these are satisfied, it returns with 
the ‘*Bad command or file name*’ mes- 
sage. 


DISKWIDE SEARCH If no path is in- 
cluded, RUN does a diskwide search for a 
run file. The routine used here is borrowed 
from one of my earlier programs, 
SEARCH (Programming/Utilities, PC 
Magazine, February 24, 1987). Lalso used 
it in REPEATS (June 9, 1987). It imple- 
ments a systematic search up and down the 
directory tree starting from the root direc- 
tory, enlisting the assistance of the DOS 
calls Find First (4Eh) and Find Next (4Fh). 
An index technique is employed, keeping 





track of the number of subdirectories in 
each directory. The details can be found in 
the assembly listing under the label GLO- 
BAL_SEARCH. 


MODIFYING RUN Now for the DE- 
BUG session | promised. To change the 
default of RUN to /C (change directory) 
before running a file, a change DOS 2.x 
users may want to make in order to run 
batch files, enter 


DEBUG RUN.COM 
E 15B 1 

E 1E8 "c" 

Ww 

Q 


Conversely, to change the default back to 
/S (stay in current directory), enter 


DEBUG RUN.COM 
E 15B @ 

E 1E8 "s" 

Ww 

Q 


One final note. For performance rea- 
sons, many of my programs address the 
hardware directly. This is particularly true 
when it comes to writing directly to the 
screen buffer. In addition, I frequently use 
a BIOS call instead of a DOS call. If 
you’ve been following Charles Petzold’s 
Environments column, you may find it re- 
freshing that RUN uses DOS exclusively 
for service support. When OS/2 finally 
takes hold, programmers will be required 
to access the system entirely via DOS 
calls. Direct hardware manipulation will 
be a no-no. 

Fortunately, with OS/2 will also come a 
rich set of new calls that cover not only the 
BIOS calls but many other needed ser- 
vices. OS/2 will be a welcome new operat- 
ing system releasing us from the guilt of 
bypassing DOS and the subsequent prob- 
lems in incompatibility and nonportability 
across machines. 

RUN will relieve you of the mundane 
drudgery of entering lengthy paths. You 
may find more uses for RUN than I’ve sug- 
gested. At the same time, the assembly 
listing of RUN will serve as a model of 
how to shell out to a child process. fae 


Michael J. Mefford is a contributing editor 
of PC Magazine. 
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How to tell the difference 


between DESQview'2.0 and 
any other environment. 


electing DESQview, 
e environment of 

choice, can give you the 
productivity and power 
you crave, without the 
loss of your old pro- 
grams and hardware. 
If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi- 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 
is the “proven true” 
multitasking, multi- 
windowing environ- 
ment for you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv- 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview's new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 200 still 
offers the same award winning and pioneering fea- 
tures for programs that earned DESQview its leader- 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-* Topview-™ and 
Microsoft Windows-™ specific programs. In some cases 
you'll add as little as 10-40K to your system overhead. 
Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer's interface capabil- 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava- 
gant praise from some of the most 
respected magazines in the industry. 

“Product of the Year” by readers 
vote in InfoWorld. 

“Best PC Environment” by popu- 
lar vote at Comdex Fall in PC Tech 
Journal's “System Builder” Contest. 

“—J wouldn't want to run an IBM 
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or compatible 
computer without 
DESQview’—Info- 
World, Michael Miller. 

“A colossus among 
windowing environ- 
ments”... “willrun 
almost anything’—! 
Week, Marvin Bryan. 

“Windows, prom- 
ises, but DESQview 
delivers’—MICRO- 
TIMES, Birell Walsh. 

No other environ- 
ment has consistently 
pioneered features, open- 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 
bilities are endless with 
DESQview 2.0. 
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@ ENVIRONMENTS @ CHARLES PETZOLD 


UNDERSTANDING 
THE OS/2 KEYBOARD 





| A simple program, PAGE, demonstrates how to program keyboard I/O under the OS/2 
Kernel; plus a tip on how to avoid speed degradation during OS/2 multitasking. 


rom the viewpoint of an application 

program, the keyboard is not a par- 

ticularly complex device. The key- 
board simply generates a stream of codes 
that the operating system stores in a circu- 
lar buffer and then passes on to the pro- 
gram. Consequently, the part of the oper- 
ating system's Application Program 
Interface (API) devoted to the keyboard is 
usually simple and straightforward. 

The OS/2 Kernel is no exception to this 
tule. If you’ve worked with the keyboard 
in MS-DOS and with the PC BIOS, you'll 
find that the OS/2 keyboard interface is 
quite similar. 

Under MS-DOS, a program can obtain 
keyboard input or clear the keyboard buff- 
er through several low-number MS-DOS 
functions calls (01h, 06h, 07h, O8h, OAh, 
OBh, and OCh). These calls date back to 
DOS 1.0 and actually originated in CP/M. 
DOS supports reading standard input 
through function call 3Fh (‘‘Read from a 
file or device’’). Standard input is normal- 
ly keyboard input, but it can also be redi- 
rected so it comes from a file or from an- 

| other program through a pipe. 

Many application programs thal run un- 
der DOS obtain keyboard input through in- 
terrupt 16h, which is part of the PC BIOS. 
Interrupt 16h has three function calls that 
let a program read the next key from the 
buffer, peek at the key without removing it 
from the buffer, and obtain the state of the 
shift and the toggle keys on the keyboard. 
RAM-resident pop-ups (and some applica- 
tion programs), on the other hand, obtain 
keyboard information directly from the 
hardware. These programs intercept inter- 





tupt 09h and access the keyboard 1/0 
ports. 
OS/2 has facilities that duplicate and 
improve upon the functionality of all these 
DOS and BIOS keyboard functions. One 
improvement I’m sure will be appreciated 
is the size of the keyboard buffer. The PC 
BIOS has a 15-key buffer; under OS/2 the 
buffer is expanded to 61 keys. 


READING STANDARD INPUT An 
OS/2 program can read standard input us- 
ing the DosRead function. In C, a call to 
DosRead looks like this: 


DosRead (8, &Buffer, 
BufferLen, &BytesRead); 


[The above is a single line. —Ed.] The first 
parameter of 0 means to read standard in- 
put, which is normally the keyboard. The 
function reads up to BufferLen bytes into 
the area of memory pointed to by the Buff- 
er address. The last parameter is a pointer 





a OS/2 has facilities that 
improve upon all the DOS 
and BIOS keyboard func- 
tions. One sure to be 
appreciated is the size of 
the keyboard buffer. 





to a variable that receives the number of 
bytes actually read by the function. 

In general, however, DosRead is not a 
good function for simply obtaining key- 
board information. It is most valuable in 
programs designed to work with redirected 
standard input, such as the PAGE program 
presented later in this column. 


READING KEYBOARD INPUT The 
OS/2 functions devoted to the keyboard ail 
begin with the letters Kbd. The most im- 
portant keyboard input function is 
KbdCharIn: 


KbdCharIn (&KeyData, NoWaitFlag, 8) ; 


This function obtains the next key from the 
keyboard buffer. The function is roughly 
equivalent to a BIOS interrupt 16h call 
with AH equal to0. 

The first parameter to KbdCharln is a 
pointer to a structure of type KeyData. For 
C programmers, this structure is defined in 
the SUBCALLS.H header file included 
with the June 1987 release of the OS/2 
Software Development Kit. (The names 
and contents of these header files may be 
different in the OS/2 Sofiware Develop- 
ment Kit expected out in 1988.) 

The KeyData structure has six fields 
that OS/2 uses to return keyboard informa- 
tion to the program. The table ‘‘Fields in 
the KeyData Structure”’ lists these fields. 
The char_code and scan_code fields are 
equivalent to the two codes retumed in reg- 
isters AL and AH when a DOS program 
calls interrupt 16h with AH equal to0. The 
char_code field is usually the ASCH char- 
acter code of the key pressed and the 


PC MAGAZINE pr ea 1988 





| 
| 








@ ENVIRONMENTS 


Fields in the KeyData 
Structure 


Fleld 
ehsr_code 
scan_code 
status 
nls_shift 
shift_state 
lime 


Data Type 

Unsigned char (1byte) 
Unsigned char (1 byte) 
Unsigned char (1 byte) 
Unsigned char (1byte) 
Unsigned int (2 bytes) 
Unsigned long (4 bytes) 


scan_code field is the hardware scan code. 
However, if the char_code field is 00h, 
then the key is a noncharacter key, such as 
a function key or a cursor movement key. 
In that case, the scan_code field contains 
the extended keyboard code. These ex- 
tended codes are the same as those used by 
the PC BIOS under DOS. 

The status and nls_shift fields are used 
for supporting double-byte character sets 
for some foreign-language keyboards. 
(‘NLS** stands for *‘national language 
support.’*) These two fields are not yet 
documented well enough to make head or 
tail of how they work. 


The 16-bit shift_state field provides the | 


state of all the keyboard shift and toggle 
keys at the time the key was pressed. The 
definition of the shift_state bits is shown in 
the diagram ‘*Shift and Toggle Key Infor- 
mation.” 

There seems to be a little confusion 
about the time field in the KeyData struc- 





ture. The prerelease documentation ac- | 


companying the OS/2 Software Develop- 
ment Kit indicates that the four bytes give 
the time in terms of hours, minutes, sec- 


onds, and hundredths of a second. Howev- | 


er, under the beta version of the OS/2 Ker- 
nel, the time field reports an elapsed time 
in milliseconds between the time the sys- 
tem was booted and the time the key was 
pressed. 

A program can use the time field to de- 
termine how long the keystroke has been 
waiting in the keyboard buffer. The cur- 
rent elapsed time (measured from the sys- 
tem boot) is stored in what is called the 
‘*global information segment,’’ the ad- 
dress of which is available from the Dos- 
GetlnfoSeg function. 
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The second parameter to KbdCharin is 
called the ‘‘no-wait flag.‘ Normally, the 
KbdCharln function waits for a keystroke 
if the keyboard buffer is currently cmpty. 
The function does not retum control to the 
program unless it returns the next key. 
However, if you set the no-wait flag to |, 
then KbdCharIn returns immediately even 


if the keyboard buffer is empty. If both the — 


char_code and scan_code fields are set to 
Q, then no keystroke was available from 
the buffer. This parameter has important 


-implications for multitasking, as I'll dis- 


cuss later in this column. 

The last parameter to KbdCharln is a 
**keyboard handle.’” Under the OS/2 Ker- 
nel, this must be set to 0. 

Like the PC BIOS interrupt 16h, 
KbdCharIn retums only key presses, not 
key releases. The key is not echoed to the 
screen. The toggle keys and shift keys do 
not generate key codes that are stored in 
the buffer. Instead, you obtain the current 
status of these keys from the shift_state 
field of the KeyData structure. The Insert 
key is an exception: it generates an extend- 
ed keyboard code and affects the shift_ 
state word. 


OTHER KEYBOARD FUNCTIONS If 
a program wants to look at the next key- 
stroke in the keyboard buffer without re- 
moving it, you can implement the 


Screen Output and 
Keyboard Input Functions 


Works 
with 
ANSI 


Can be 
redirected 


e 
° 


Screen output 
DosWrite 
VioWNTTY 


All other 


Vio functions O 


Keyboard input 
DosRead 
KbdStringin 


All other 
Kbd functions O 


e 
ie) 


How OS/2 screen output and keyboard 
Input functions work with redirection 
and ANSI control sequences. 


@ Yes O-No 





KbdPeek function instead of KbdCharIn: 


KbdPeek (&KeyData, 6) ; 
The char_code and scan_code fields of the 
KeyData structure are set to 0 if no key is 
waiting in the buffer. This function re- 


places the BIOS interrupt |6h call with AH 
equal to I. 


er by calling 
KbdFlushBuffer (6) ; 


A program can clear the keyboard buff- 


The single parameter is the kcyboard han- ~ 


dle, which must be set to 0. 

A program can obtain the state of the 
toggle and shift keys by a call to KbdGet- 
Status. The state of the toggle keys can be 
changed using KbdSetStatus. (Under 
DOS, changing the state of the toggle keys 
requires the program to access the BIOS 
data area directly.) 

The KbdStringln function is useful for 
obtaining a string of characters from the 
keyboard: 


Kbdstringin (&Buffer, 


&KbdStringInLength, NoWaitFlag, @) ; ~ 


|The above is a single line of code —Ed.] 


This function replaces the DOS function | 


call OAh. The second parameter is a point- 


er to a structure of type KbdStringln- | 
Length. It contains an inputlengthonentry 


to the function, and it contains the number 
of bytes entered by the user on retum to the 
program. During the KbdStringlIn call the 
normal DOS editing keys (F3 and so forth) 


can be used to edit text that is already inthe | 


buffer. 


Like DOS, OS/2 allows the redefinition 


of keys using ANSI control sequences. 
These keyboard redefinitions are recog- 
nized only by the DosRead and KbdString- 
In functions. But don’t assume that Kbd- 


String]n reads standard input. KbdStringIn - 


teads the keyboard regardless of the redi- 
| rection of standard input. 


In play a unique role in keyboard handling. 
It is analogous to the role of Dos Write and 
| VioWrtTTY in screen output. This is sum- 
| marized in the table ‘‘Screen Output and 
Keyboard Input Functions. ** 


a look at an example of DosRead and Kbd- 
CharIn in action ina rather simple program 
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In one sense, DosRead and KbdString- 


THE PAGE PROGRAM Let's now takc 
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Shift and Toggle Key Information 


SysReq down 
CapsLock down 
NumLock down 
ScroliLock down 
Right Alt down 
Right Ctrl down 
Left Alt down 
Left Ctri down 


J] 


Bit Position 


Shift and toggle key iniormation obtained with the OS/2 KodCharin lunction. 


that makes use of both functions. 

The PAGE.C program shown in Figure 
1 is similar to the DOS (and OS/2) MORE 
program. It displays standard input one 
screenful at a time. However, unlike the 
teletype output of MORE, PAGE uses the 
OS/2 Vio functions to pop each page to the 
full screen. 

Using the C compiler included with the 
beta version of the OS/2 Software Devel- 
opment Kit, you can compile and link 
PAGE with the following command: 


CL -G2 -Z2p PAGE.C 


You can use PAGE to look at the con- 
tents of a large file thus: 


PAGE <filename 


Or you can display standard output origi- 
nating from another program through a 
pipe. For example, if you have a long di- 
rectory list, you can look at il a screen at a 
time with 

DIR | PAGE 


PAGE is easy to use. Pressing any key 
goes to the next page. The Esc key exits. 
PAGE first determines whether stan- 
dard input is coming from a source other 
than the keyboard by calling DosQHand- 
Type (‘query handle type’’). If standard 
input is coming from the keyboard, PAGE 
exits with an error message. Otherwise, 


| 


the program saves the initial contents of 
the screen with VioReadCellStr and later 
restores it with VioWrtCellStr. PAGE 
writes to the screen using the OS/2 virtual 


screen buffer. The VioGetBuf function ob- | 


tains a selector (segment address) for this 
buffer. The program then stores its screen 
output in the buffer and updates the screen 
through a call to VioShowBuf. 

PAGE reads standard input using Dos- 
Read with a first parameter of 0. PAGE 
reads the keyboard with KbdCharln. The 
keyboard handling is very simple. When 
KbdCharln returns with the next key, 
PAGE checks only if the char_code field 
of the KeyData structure is \x 1B (the Es- 
cape key). This causes PAGE to termi- 
nate. PAGE also terminates when it runs 
out of standard input to display. This is in- 
dicated by a zero value for BytesRead fol- 
lowing the call to DosRead. 


OS?2 PIPES Piping of standard output 
from one program to standard input of an- 
other program is significantly different in 
OS/2. In DOS, if you run the command 


DIR | MORE 


DOS first creates a temporary file for the 
output from the DIR command. Standard 
output from DIR is redirected to this file. 


When the DIR command is finished, DOS | 


closes the file. DOS then runs the MORE 





Right Shift down 
Left Shift down 
Elther Ctrl down 
Either Ctri down 
ScrollLock on 
NumLock on 
CapsLock on 
ins on 





program. The standard input to MORE is 
redirected from the file. When MORE is 
finished, DOS deletes the temporary direc- 
tory file. 

Under OS/2, pipes are memory blocks 
rather than files. As you would expect, this 
speeds up piping considerably. 

Even more important, the programs on 
each side of the pipe run simultaneously. 
While the DIR command is writing its 
standard output to the pipe, MORE (or 
PAGE) can read its standard input from the 
pipe. This means that PAGE does not have 
to wait for the DIR command (or whatev- 
er) to finish before it displays the first 
screenful of standard input to the screen. 

You'll notice that near the end of 
PAGE.C (just before the program termi- 
nates), PAGE continues reading standard 
input using DosRead until the BytesRead 
variable is zero. An earlier version of 
PAGE did not have this code. With this 
earlier version, if ] executed 


DIR | PAGE 


for a long directory and ended PAGE by 
pressing the Esc key, the DIR command 
would give me an error message that the 
disk was full. What DIR really meant was 
that the pipe was broken because PAGE 
stopped reading DIR’s output. Adding the 
two lines of code at the end of PAGE.C 
fixed this problem. 
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Col= 0; 


{¢} 1987, Oiff-pavis communicetionse Compeny 


Programmed by Cherles Petzold, 10/87. 


znclude <dozcelle.h> 
acnzlude <eubcelle.b> 


main {) 


t 

ztetic cher 
i 

etruct ModeDete md } 


uneigned int 


Errorxeg [) = “PAGS: Requires plped etenderd input“ ; 
d 


whlle (Row < md.row) 


aeene af 


ie 


42 ({nputIndex «= @ || InputIndex <= BytesReed) 


DOSREAD (0, Buffer, eieeof (Buffer), sbyteeRead) ; 


Af (ByteeBead == 6) 


fendletype, PlegWord, Byteewrittec, 


Ocreensize, ScreenSevesel, nyteeResd, 


AnziNiode, Row, Cok, InputIndex ; 


unzigned long 
cher for 
cher far 
cher 


Virtuelscreen ; 
*screensevePrtr ; 
evirtuelscreenPtr ; 
Suffer (1024) 7 


OOSQHANDTYPE (@, éXendleType, éFlegWord) 7 
if (Hendletype ©= 1) 
{ 
COBWRITE (2, ErrorNeg, sizeof Errorxeg - 1 
return 1 3 
t 


[tees 


md.iength © sizeof (md) ; 
VIOGETMODE (amd, 6) 3 
Screennize * md.col ¥ ad.row * 2 4 


DOBALLOCSEG (ScreenSizo, éScroenSevesel, 8} ; 





ie 


VIQGETANSI (kAnsiMode, 0) 3 

VIOSETANSI (1, 8) 3 

VIOWBTTTY (*\x18/0\x1B(27\xlB[u", 18, 0) 3 
VIOSETANOZ (AnelNode, 8) 7 


VIOGETBUP (éVirtuelscreen, éScreentize, %) | 
VirtuelscreenPtr = {cher far *) Virtuelscreen ; 


Toputindex «= 0 ; 


do 
fen. 


‘ 
for (col = @ 3 Col < 2 * md.row * md.col ; 
virtuelscreenrtr [Col] =" * ; 


Rowe 8; 


. SByteewrltten) 5 


breek 3 


Toputrodex © @ 5 
+ 


witch (suffer [Inputindex)) 


t 
caee 0x06: 


if (col 1 @) 
tol --; 
breek ¢ 


coon 9x89: 


Gol = (Col + 6) 6 “74 
broek ; 


cage OxOAt 


Row ++ 5 
breek ; 


coos OxeDs 


col = 0; 
breek : 


dofeult: 


Screonsevertr © (char fer *) {(uneigned long) ScreenSevesel << 16) ; 
VIOREADCELLBTR {ScreenSevePtr, éscreecsies, 0, 0, 0) ; 


i} 


VartuelScreenPtr {2 * (Row « né.col + Col)] = 
Buffer [Inputindex) + 

col ++ 5 

breek ; 


} 
lf {Col |= md.col) 


col =@; 
Row ++ 5 


? 
Inputindex ++ 3 


? 


ften 


VIOSBOWBUF (@, Screeoslee, 8) ; 
KBOCHARIN ($kd, @, 0) ¢ 


d 
vhile (SytoeReed > 8&6 kd.ohar_code te ‘\xiB‘) 7 


ae) 


VIOWRTCELLSTR (ScreengevePtr, ad.col * md.row + 2, 0, 0, @) ? 
DOSFREESEG (fcreenSevesel) ; 


vhlle (eyteeRsed > 0) 


Col += 2) 


return 0) 


Figure 1: PAGE.C, a program that displays standard input in pages. 


DOSREAD (6, Suffer, eiseof (Buffer), ébyteeRead) | 








KEYSTROKES AND MULTITASKING 
Now for a lecture. 

There’s been a lot of disinformation 
about OS/2 circulated in recent months. 
Most of this stuff apparently originates 
with the CEOs of companies who compete 
with Microsoft in the applications and lan- 
guages market. Lazy press people who 
have never run OS/2 for themselves and 
don’t know any better pass these false- 
hoods on to the public. 

One quite persistent piece of disinfor- 
mation concerns multitasking. It is said 





PC 


that if you have two programs running un- 
der OS/2, they'll both run at half speed. 
After all, OS/2 must continually switch be- 
tween the two programs, so each program 
gets only half the microprocessor time it 
previously was allocated under DOS. 
Seems obvious, doesn’t it? 

Well, no. 

It is obvious only if both programs are 
actually doing something at the same time, 
such as recalculating a spreadsheet, run- 
ning a spelling check, or sorting a data- 
base. However, most programs spend 


much of their time doing nothing except 
waiting for the next keystroke from the 
user. 
if an OS/2 program is running in a 
background screen group and is waiting 
for a keystroke with a call to KbdCharln or 
KbdStringIn, then that program implicitly 
forfeits its normal time slice. Because the 
program is not going to get a keystroke un- 
til the screen group is moved to the fore- 
ground, there’s no reason for the program 
to eat up valuable time doing nothing. 
OS/2 knows this and functions according- 
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ly. OS/2 is simply not as stupid as some 


people think. 1 wouldn’t be wasting my | 


time [earning about OS/2 and writing 
about OS/2 if it were. 

Anybody who’s spent time with OS/2 
knows this: You can have a bunch of 
screen groups active, each running a pro- 
gram, and if each of these programs is 
waiting for a keystroke, there is no signifi- 
cant speed degradation. 

However, in order for OS/2 to work this 
way, it is important that application pro- 
grams call KbdCharin with the no-wait 
flag set to 0. This allows OS/2 to recognize 
that it should not give the program a nor- 
mal time slice if the keyboard buffer is 
empty. If a program instead sits in a loop 
and continually calls KbdCharIn with the 
no-wait flag parameter set to 1, then the 
program will indeed get a normal time 
slice and it will slow down the system. 

But why would a programmer want to 
set the no-wait flag to 1 anyway? Well, 
suppose the program used both keyboard 
input and mouse input. An OS/2 program 
obtains mouse events (movement of the 
mouse or mouse button depressions) by 
calling the MouReadEventQue function. 
This function has its own no-wait flag pa- 
rameter. Setting this flag to 1 causes 
MouReadEventQue to retum control to the 
program even if the mouse queue is empty. 

One way to handle both keyboard and 
mouse input is to alternate between read- 
ing the keyboard with KbdCharIn and 
reading the mouse queue with MouRead- 
EventQue. The no-wait flag in both func- 
tions is set to [, so the program won’t miss 
mouse input while it’s hung up ina 
KbdCharIn call and won't miss keyboard 


input while waiting for MouReadEvent- | 


Que to retum. 

While such a method sounds reason- 
able, it’s wrong, wrong, wrong! A pro- 
gram that does this will slow down the 
whole system, even when the program is 
Tunning in a background screen group and 
cannot possibly get keyboard or mouse in- 
put. And I promise you that any commer- 
cial OS/2 program we see that works in 
this way will be classified personally by 
me as an *‘Editor’s Reject.”’ 

But now we apparently have a problem. 
What recourse does a program have when 
it must be prepared to read both keyboard 
and mouse input? 


Nobo 


ever thinks 


of PC AT batteries 
until it’s too late. 


Without a functioning battery, 
your computer is as good as dead. 
The battery in your PC AT or com- 
patible controls your computer's 
configuration files, real time clock, 
and calendar. When the clock 

and calendar begin to fail, 

your battery's hours are 
numbered. 

So be prepared. Get the 
best replacement battery you 
can buy. Get a TADIRAN 
battery from IBC —the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT’s and compatibles as 
original equipment. 

A unique 3 year warranty, 10 
year shelf life, and UL approval 
make a TADIRAN replacement bat- 
tery the best insurance there is. So 
don't. wait until your computer 
battery dies. Get a TADIRAN re- 
placement battery from IBC today. 








‘e 


ORDER NOW! 
800/654-3790 (US) 
800/225-9359 (CA) 
Price only $27.50 

¢ Dealer inquiries welcome. 

¢ Corporate discounts 

«available. 

\, For IBM PC AT, Compaq 

~“ 286, and all other AT 
compatibles and clones. 
Checks, money orders, 
and credit cards welcome. 

Add $3.00 for shipping and 
handling. 


IBC 

International Battery Corporation 
6860 Canby Avenue, #113, 

Reseda, CA 91335 

818/609-0516, (TLX 6975427 +) 


(BM AT and Compaq 286 are respective trademarks of 
IBM Corp. and Compag Corp 


Call for all Six-Pack replacement batteries. 
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**50 Exact Emulations, 
7 File Transfer Protocols, 


and Multi-port Background Communications’’ 
¢ Seamlass Remote Virtual-Disk Integrates file transfers between remote 
systams and your favorita PC application using local disk syntax 
« Supports IBM® PS/2, PC, XT, AT compatibles 
© Operates over any NetBIOS LAN, and the DEC LAT, Banyan, Bridge, Novell, 
and Allan Bradilay Asynchronous Servers 


SOFTERM PC 
Wilh All Fealures and 
« 50 Exact Emulations. 
Block and Conversational $795.00 


For Information Call 
800/225- 





WHITE CRAWE 
SYSTEMS 


404-394-3119 
Suite 151 


6689 Peachtree Ind 


SOFTERM PC 
With All Features and 
«50 Exact Emulations 
Block and Conversational 
® DEC VT 240, VT 241 $34500 





soeTRONESE 
8590 303/583-9540 Tolen: 450236 
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Laptop & IBM PS/2 Users: 


The solution to bridge the pP between your 544 & 344 inch drives. 
“It's a steal. Itallows you to use your favorite DOS shell for 
selective file transter and it even lets you use your PC's peripherals 
from your laptop... .In short: An exceptionally fast and func- 
tional transter utility... The Brooklyn Bridge ts the perfect solu- 
tion for people who use a laptop almost exclusively as a portable 
machine that travels from PC to PC. It's terrific!” —Howard Marks, 
PC Magazine, July 1987* 


Raled as one of Ihe bes! of the best utilities by John Dvorak. 
“This is one ot those rare programs that you ais the minute 
you take it out of the box, especially when you discover that 
a cable is included . . . Excellent product.” -PC Magazine, 
June 23, 1987* 


End users are “sold on Brooklyn Bridge... 

Dvorak is certainly correct in describing White Crane Systems’ 
Brooklyn Bridge as ‘Fabulous’. . .and | love it.” —G. Schochet 
Letter to the Editor, PC Magazine, May 12, 1987* 


PS/2 users: The Brooklyn Bridge allows data lranster and drive 
access in either direction so you may also transfer your data 
back to your 54 inch PC. 


Priced at $129.95, call White Crane 
Systems to order or for more information. 





“Reprinted from PC Magazine, copyright 
1987 att Commulications Company 
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Simple. The program reads the key- 
board and mouse from two separate | 
threads of execution. These two threads 
tun simultaneously. In both the | 
KbdCharIn and MouReadEventQue calls, 
the no-wait parameter is set to 0. This en- 
sures that both threads give up their time 
slices when the program is running in a 
background screen group. 


THE PRESENTATION MANAGER 
The various Kbd functions are designed 
for programs written for the OS/2 Kemel. 
They are not used by programs written for 
the OS/2 Presentation Manager. 

Instead, Presentation Manager pro- 
grams receive keyboard input in the form 
of ‘‘messages.’’ These messages are 
stored in the program’s message queue 
along with other messages such as those 
Telating to mouse input. Under the Presen- 
tation Manager, a program does not need 
to use separate threads of execution for 
processing keyboard and mouse input be- 
cause both forms of input are stored in the 


| same queue. 


A Presentation Manager program ob- 
tains more information about keystrokes 


| than does an OS/2 Kemel program. In par- 





ticular, every keyboard event (not only key 
Teleases, but closures as well) is reported to 
the program. Presentation Manager pro- 
grams also obtain key combinations that 
are completely ignored by the OS/2 Ker- 
nel, such as the Cal key in combination 
with the period. 





COMING UP: KEYBOARD MONI. | 


TORS So far we've seen how OS/2 du- | 


plicates the functionality of the DOS inter- 
rupt 21h and BIOS interrupt 16h keyboard 
functions. However, we haven’t seen any- 
thing yet that lets a program intercept key- 
board information in the same way that a 
DOS RAM-resident program does with in- 
terrupt 09h. 

Is such a thing possible under OS/2? It 
sure is. In fact, unlike DOS, OS/2 has a 
documented, built-in facility that lets a 
Program intercept and (optionally) alter 
keyboard input before it gets to other pro- 
grams. 

This is certainly an important topic, 
which is why I'll devote all of next issue’s 
Environments column to the subject of 
“keyboard monitors.” 
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1-800-241-0286 


Personal Computer Centers 





OVER 3 MILLION DOLLARS IN INVENTORY AND THOUSANDS OF DIFFERENT 


PRODUCTS IN STOCK. CALL FOR OUR FREE CATALOG. 


INDTECH 286 
10 MHz, 0 wait states, 
enhanced keyboard, 40MB 
Micropolis hard drive, 1MB 
RAM, Paradise Basic EGA 
" card & Mitsubishi 1410 
é : § EGAcolor monitor 
| =< Delivered Complete 
| 52329 





ee Sa 


PRINTERS/ 
PLOTTERS 


© PANASONIC 1080i—120 cps, 
narrow carriage, 9 pin dot 
Matrixe =... os semen cee $199 
¢ BROTHER M-1409/1509/1709/ 


1724 —9/24 pin dot matrix, 
180-240 CPS...... From $349 


* TOSHIBA 321 SL—24 pin 
dot matrix, 216 cps, wide 





1485 Northeost Expressway, N.E. 
Atisnta, GA 30329 


MITSUBISHI 
DIAMOND SCAN— 
VGA, EGA, CGA, & PGA 
compatible with VCR 
Input and 800x560 
resolution including 


31 mm dot pitch 
HN] Crystal clear clarity on 
i] an unmatched palette 
of colors 


Now 549 








CAMAQG I leer ee. $549 
e rey a pata 6— 
HP emulation... Delivered com- 
SYSTEMS oe ae sis MONITORS 
¢ Hundreds of portables and laptops— ¢ NEC POSTSCRIPT LASER e SAMSUNG TRUE MONOCHROME — 
Call for the model thatsuits yourneeds. |.................. $3995 (720 350ires) esses ee $89 
e DATAVUE SPECIAL—two drives with ¢ HOUSTON INSTRUMENTS, 
ae ee $1195  CALCOMP & HEWLETT pe are 
PACKARD PLOTTERS... © MITSUBISHI 1409 color monitor 
e HES baer aye vis ea CallforcompleteCADsystems! ww eee eee 49 
ROS... nstock & ready to shi 
7 i ies — * MITSUBISHI 1410—EGA 640 x 350 
¢ IBM PS/2 MODEL Soe a i ESS eSONIION =... 2.5.3 tiene ee ee $429 
new low pricing ......... rom $149) ;—" 
igh : \ > * NEC MULTISYNC XL and PLUS 
¢ AST PREMIUM 286 MODEL 80. $1595 gre now available! 
® ARC 386—16MHz, 1.2 MB floppy, ‘ ‘ e VIKING I—1280 x 960 res. 19” 
40 MB hard drive & Mitsubishi color HEWLETT PACKARD LASERJET monochrome monitor.......... $2179 
MONON cre nc arene $3695 Senes Il-300 x 300 OPI. 8PPM . ‘ At: 
wio Toner ¢ New line of monitors in stock! Call for 
..mix and match your favorite monitor $1799 unadvertised specials. 
and card (shipping included) 7 
SOFTWARE © MICROSTUFF MARK IV NEW) + EVEREX EVERCOM 12 MODEM — © PRIAM 45MB—-28 msec ¥% hat $649 
¢ ALDUS PAGEMAKER In Stock’ = PFS FIRST CHDICE $109 $149 se IRWIN 10 to GOMB TAPE ORIVES From $799 
@ ANSA PARADOX $419 © PFS PROFESSIONAL WRITE/PLAN CAL oe EVEREX EVERCOM 2400 BAUD MDOEM © IRWIN & MOUNTAIN TAPE BACK: UPS 
© ASHTON TATE dBASE Il) PLUS $396 « SSI WORO PERFECT $219 (Haves Compatibk $239 From $399 
© ASHTON TATE FRAMEWORK II $429 XEROX VENTURA PUBLISHER $549 ° AST 6-PACK W/256K $219 mise. 
e sSHTON ATE MULTIMATE I $349 Ail games on holiday special—10% DISCOUNT! © HAYES V-SERIES MODEMS 
° BORLA Aillanguages in toe BOARDS NOW AVAILABLE! © ALL PAINTER CABLES WITH PAINTER 
. BURLAND EUREKA RIVES PURCHASE 1D 
© BORLANO REFLEX oy © PARADISE pros rac EGA 480 CALL D « MAXELL HIGH DENSITY Pas. $29 
© BPIA/P, AYR, G/L, PAYROLL CALL! = © PARADISE BASIC EGA $189 «= TOSHIBA 3.5” 720K OISK ORIVES CALL! = ALL ODS (Latest Ver eats) m $39 
© FILE SHUTTLE NEW! © PARAOISE HI-RES GRAPHICS $119 * TANDON 20M8 $289 © PRINTER STANDS—cmall & large reeeas 
@ HAYES SMARTCOM Ill $139 > QUADRAM EGA PLUS $289 © SEAGATE (ST-4038) 30MB w/controller ~=«= $789-«S- * POLARDID PALETTE & PA PLUS 
@ LOTUS 123 $349 = ¢ QUADRAM HPG—high res w/IMB NEW! © SEAGATE (ST-251) 40MB $559 From $1285 
© LOTUS FREELANCE PLUS $329 « QUADRAM EGA PAOSYNC—w/ree mouse ae © PRIAM 40 & GOMB ORIVES ° BIC REL Boers 20. cursor pad 
¢ LOTUS HAL $119 > INTEL ABOVE BOARD/286— w/256K NEW LOW PRICE wiFit & FA: From $99 
LOTUS METH as CIRCLE 496 ON READER SERVICE CARD 
(COMMPAA CALL FOR OUR FREE CATALOG! INFORMATION 
, ~<a ee 


Compag products available in retail stores only 
VISIT OUR SHOWROOMS IN ATLANTA, CHARLOTTE, DURHAM, & RALEIGH 


1-404-634-5995 


UTHORIZED DEALER 
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Personal Computer Centers 


Dynamic Act 


NewViews: The Visu al 


Compani bs 


Imagine statements that reflect your financial position with every 
entry. Imagine unlimited flexibility, the freedom to adapt your books to 
changing needs. Imagine ten years of financial history on-line, and 
never having to close your books again! 


NewViews brings the visual approach to accounting. Drive windows 
over your books, editing as you go. Or just browse through your entire 
set of accounting records. Its nested hierarchy of accounting doc- 
uments integrates all accounting functions in real time without menus 
or separate modules. And you don't need journals, trial balances, 
charts of accounts, batches, or report generators. You simply open re- 
ports, add accounts and enter transactions. The result is adynamic 


System Requirements 









Transactions 


interaction with your books that's hard to believe. 

NewViews let's you see what you're doing when you're doing it. This 
improves your understanding and gives you the kind of active control 
that you could only imagine before. 


See NewViews In Action 


Only NewViews creates an environment suited to the dynamics of ac- 
counting. Cail to reserve seats at a free seminar near you and see for 
yourself why the visual approach is raising the standard of accounting 
software. 


Complete Financial 


IBM or compat. S12 ard Free Seminars Accounting 
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FROM ASCII STRINGS 


TO BINARY BITS 


C offers a library full of functions that convert numbers entered in ASCII into values the 
computer can use. This issue presents some equivalent routines in assembler. 


n the last few columns, we’ve covered 
[= various ways in which a C or a 

MASM program can get information 
about its runtime environment. We’ve 
looked at command line parameters and 
their addresses, and we’ve examined a 
number of routines to find, add, or change 
strings in the program’s environment 
block. In the next few installments, we’ll 
turn our attention to the area of input and 
Output. We'll review the library routines 
available to the C programmer and devel- 
op similar routines for use in MASM. 

Let’s start with a very fundamental 
problem: converting numeric ASCII 
strings into their equivalent binary values. 
Imagine that a program prompts the user 
for a numeric value of some sort and then 
issues a request to MS-DOS or to a C li- 
brary routine to read a string from the key- 
board. When the program gets control 


| back from the read operation, its buffer 


will contain a sequence of ASCII charac- 
ters, terminated by some special character 
(depending on the input function). The 
ASCII character values must be converted 
by the program into binary data that can be 
combined with or compared to similar data 
by the machine’s arithmetic and logical in- 
structions. 


For example, if a MASM program uses | 


interrupt 21h function 3Fh to read a string 
from the keyboard, and the user types 


189 <Enter> 
the program’s buffer will contain the fol- 
lowing sequence of bytes: 


31h 36h 38h @Dh GAh 





These correspond to the ASCII digits *‘1”’, 





All three of these functions accept a 


“0’’, ‘0"’, followed by a Carriage Return | pointer to an ASCII string as their only ar 


(ODh) and Line Feed (OAh). Before the 
program can proceed to do useful work 
with the user’s entry, it must convert this 
string of bytes into the binary value 0064h, 
or 100. 


C CONVERSION FUNCTIONS The C 
Tuntime library contains a number of dif- 
ferent routines to convert strings to binary 
data (see the table ‘‘C Data Conversion 
Functions’’). These range in power from 
atoi, which converts strings representing 
integers, to sscanf and its relatives, 
which can perform any conversion opera- 
tion you can think of (and some you 
wouldn’t think of). For the present, we 
will confine our discussion to atoi and its 
cousins atol and atof, which convert 
strings to long (4-byte) integers and dou- 
ble-precision (8-byte) floating-point num- 
bers, respectively. 


C Data Conversion Functions 


Function What it does 
ato! 


atol 
atof 
strtod 
strtol 


sscant 





gument, and all retum the value of the 
string as the value of the function. All three 
ignore leading white space (blanks or tabs) 
in the string and stop converting the string 
at the first character they consider invalid. 
Thus, for atoi and atol, a valid numeric 
String takes the form 


{w] (sign) [digits] 
and atof converts a string of the form 
(¥)( sign] (digits](.digits][Z][sagal([digits] 


Each field shown in square brackets is op- 
tional, and the variables are defined in the 
table ‘‘Variables of C Data Conversion 
Functions.”” 

The program ATOX.C, shown in Fig- 
ure I, is a simple test bed that you can use 
to experiment with the functions atoi, 
atol, and atof. The program prompts 
you for a string and then converts it with 


Converts string to integer in base 10. 
Converts string to long integer in base 10. 


Converts string to floating-point number in base 10. 


Converts string to double integer in specified base. 


Converts string to long decimal integer in specitied base. 


Converts one or more ASCII arguments in buffer according to 


format string, and stores results into specified variables. 
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Variables of C Data Conversion Functions 


Variable Definition 


w white space (any combination of blanks and tabs) 


a+" or"-" eharacter 


some combination of the characters "0" through “9" 


exponent delimiter, one of the characters “e", “E", “d", or “D" 


each of the three functions just described, 
displaying the results of the conversions 
with printf (a complex formatting li- 
brary function that we'll look at in detail 
later). 

While playing with ATOX, observe the 
results returned from atoi and atol 
when you enter a floating-point number or 
a very large integer. Look also at the re- 
sults returned by all three functions when 
you enter a string with nonnumeric charac- 
ters or no string at all. You will notice that 
the three conversion functions always re- 
tum some reasonable-looking value, even 
if it is bogus. If a floating-point number is 
entered, atoi and atol return the man- 
tissa portion as an integer and ignore the 
exponent; if an integer greater than 32,767 
is entered, atoi returns garbage. if noth- 
ing is entered, all three functions return 
zero. 

A program that uses these functions has 
no way to tell if the converted number 
overflowed, or if an otherwise valid string 
contained a bad character that terminated 
the conversion prematurely. Nor could 
such a program even distinguish between a 
zero value that represents an absent string 
and one that represents a string containing 
the digit **O°*. Of course. the C runtime li- 
brary contains more-powerful functions 
that do allow you to validate numeric 
strings before or during conversion, and 
we'll turn our attention to these in due 
course. 


MASM CONVERSION FUNCTIONS 
Figures 2 and 3 contain the source code for 
two MASM functions, ATOI and ATOL, 
which are equivalent to the C library atoi 
and atol, Both require the address of an 
ASCII string of the form 


[whitespace][sign][(digits] 
in registers DS:S[, and both terminate on 








the first invalid character. ATO! returns a 
16-bit result in register AX, while ATOL 
teturns a 32-bit result in registers DX:AX 
(with the most significant half in DX). 
The source code for ATOI is straight- 
forward and uncomplicated. The source 
code for ATOL (Figure 3) follows the 
same logic but contains a couple of useful 
tricks. The lines between atol3: and atol4: 
demonstrate the technique for multiplying 
a 32-bit quantity by 10 by adding copies to- 
gether. This is special-case code, of 
course; the general problem of multiplying 
a 32-bit value on an 8086/88 requires that 


you perform the multiplication in 16- by 
16-bit pieces and then add together the in- 
termediate results. The lines between 
atol4: and atol5: show how to obtain the 
negative value ol a 32-bit quantity on a 16- 
bit machine: the two’s complement is ob- 
tained by first taking the one’s comple- 
ment of each half and then adding | to the 
result. 

In order to test these MASM conver- 
sion routines from a C program. you can 
wrap a little C procedure shell or ‘*bind- 
ing around them that preserves the C reg- 
ister variables, sets up a proper stack 
frame. fetches the address of the string into 
register SI, and calls the MASM proce- 
dure. Upon return, the binding need only 
restore the register variables and discard 
the stack frame. ATOI and ATOL already 
return their results in the proper registers 
expected by the C compiler. 

For example, the procedurc TRYATOI 
in Figure 4 is the C language binding to the 
MASM procedure ATOI, and the little 
TRY.C program in Figure 5 illustrates a 





ATOX.C -~ Ray Duncan, October 1987 


#include <stdio.h> 
finclude <stdlib.h> 


main(int argc,char *argv[]) 
{ char buff [89]; 

int ivar; 

long lvar; 

deuble xvar; 


while(1) 


printf("\nEnter a number 


gets (buff); 


d* 
/* 
/* 
i* 


keyboard input buffer */ 

an integer variable */ 

a long integer variable */ 

a floating point variable */ 


/* 
(@ 


display prompt */ 
to quit): “); 
/* vead string from keyboard */ 


/* exit if 'Q' or ‘q’ entered */ 


if( buff[@] == "or |] eueeien we 'g') break; 


ivar=atoi (buff): 
lvar=atol (buff); 
xvar=atof (buff); 


i* 
it 
it 
d* 


convert in various ways */ 
string to int */ 

atring to long int */ 

string to double prec. real */ 


/* now display results */ 


printf(*\n\t atoi(your entry) = ¢d ", ivar); 
printf(*\n\t atol(your entry) = @ld *, lvar); 


printf("\n\t atof(your entry) = te \n", 


xvar)3 





Figure 1: ATOX.C, a program that demonstrates the C functions atoi, atol, andatof. 


PC MAGAZINE @ FEBRUARY 16, 1988 
348 








name etoi 
pege 55,132 
titla etoi - ASCII to integer 


ignore leading tabs 


Copyright 1987 Ziff Communicetions Co. 
Rey Duncen 


if + sigr proceed 


is it - sign? 
DS:SI = eddrass of string no, test if numeric 
ves + sign, sat flag 
for negetive result 


Call with: 


where ‘string’ is ain the form 


(whitaspaca][sign)[(digits] } get next charectar 


Returns: AX = rasult 


h 
DS:SI = addrass+1 of terminetor ia cherecter velid? 


jump if not ‘6° to ‘9! 
other registers preserved jump if rot ‘6 to "9° 
Like the C library ‘atoi’, this routine gives no 
werning in the event of overflow, end terminetes 
on the first invelid cherecter. 


isolete lower four bits 


multiply answer x 16 





blenk equ 20h 3 ASCII Dlenk charectar 
tab aqu 39h 3 ASCII tab charactar 

edd this digit 
TEXT segment word public ‘CODE’ 
‘a convert raxt digit 
easume ca s_TEXT 
rasult into Ax 
jump if sign fleg cleer 
make result naegativa 


public atoi 
proc neer ASCII to 16-bit intagar 
push bx seve registers 
push cx 


push ax 


rastora ragisters 


beck to celler 
xor initielize forming enswer 
xor initielize sign fleg 





lodab 3 scen off whitespace 
cmp ignora leeding blanks 





Figure 2: ATO!.ASM converts an ASCH string to a 16-bit decimal integer. 


name 
pege 
title 


etol 
55,132 


etol - ASCII to long intagar 


public 
proc 





ASCII to 32-bit integer 


pusb seve registers 
push 
Copyright 1967, Ziff Communicetions Co. push 
Ray Duncen 
xor initielize forming enswer 
DS:SI = eddrass of string xor in DK:BK 
xor initielize sign fleg 


Call with: 


whara ‘string’ is in the form 
lodsb scen off waitespece 
(whitespece] [sign] [digits] emp el, blenk ignore leeding blenks 
je etol1 
DX:AX = result (high word in Dx) cmp el,teb 
DS:8I = eddress+1 of terminetor je etoli 


Returns: ignore leeding tebs 


other registers preserved el,*+* 
je etol2 
Like the C librery ‘etol’, this routine gives no el,'-' isa it - sign? 

warning in the event of ovarflow, end terminetes jne etol3 no, test if numeric 
on the first irvelid cherecter. dec cx wes ign, set fleg 


for negetive result 


if + eign proceed 


ASCII blenk cherecter 
ASCII teb cherecter 


blenk equ 20h 
tab equ 09h 


get next charecter 


is charecter velid? 


TEXT segment word public ‘CODE: 


essume cs: TEXT continues} 











Figure 3: ATOL.ASM converts an ASCH string to a long (32-bit) decimal integer. 
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PC-FullBak is EASY! 

Unlike the “Fast Cat,” there is no need to 
first install the program to your hard disk! 
Run it from the floppy, if you wish. It 
doesn’t have the old “Fast Cat” habit of 
taking you 18 to 20 diskettes deep into 
the backup set only to dump you back 
into DOS without warning! Most impor- 
tantly, PC-FullBak doesn't have a tendency 
to corrupt dBase files! 


PC-FullBak is FAAASSSSTTT! 
PC-FullBak is not sensitive to your CPU's 
speed! Run It at 12 or 16 MHZ! We adjust 
the program to run at the optimum speed. 
PC-FullBak és the fastest backup utility 
on the market! So fast, you can use it to 
“defrag” your hard disk without the inher- 
ent problem of lost clusters or cross- 
linked files! 


PC-FullBak is SIMPLE! 


CAGES THE 
AT '4 THE PRICE 





CAT 


choose to issue your orders from the 
command line or batch file. 


PC-FullBak is THOROUGH! 
PC-FullBak allows you to back up, com- 
pare, or restore an entire hard drive with 
or without sub-directories, a single sub- 
directory, or an individual file. You may 
even append new files to the end of your 
backup set. 








Got that? Faster than the “Fast Cat” at one 
third the price. (sn't It about time that 





PC-FullBak is INEXPENSIVE! you made the switch to the program that 
From the people who gave you Path- caged the Fast Cat? 
Minder and SafetyNet you would expect 
value. How does $59.95* strike your 
Kketbook? 
me $59.95 
PC-FullBak passes the TESTS *+ $5.00 SGH 
“PC Week tests disclosed that PC-FullBak 


is 12% faster than Fastback. A real time = 






Use the light-bar menu interface or 


saver, PC-FullBak is heartily recom- Awe E 


mended.” —PC Week 
(512)328-1041/P.0. BOX 1711 /AUSTIN, TX 78767 
* PS/2 is a trademark of (HM 



















Directory Management and File Security 

« Powerful File Manipulation—Erase, Copy, Move, Kill, 
Print, Hide and Reveal single or multiple files in 
multiple directories . . . Find a file anywhere on your 
disk. 

* File security—Encrypt/Decrypt single or multiple files 

. « » Set Read Only Attributes to insure file integrity . . . 

Set Archive Attribute when backing up files . . . Lock 

users into the Applications Menu and out of sensitive 

areas. 


Efficient Applications Management 

* Customized Applications Menu—100 application 
programs can be preset and accessed using only a few 
keystrokes. 

« Any program can be run from PathMinder™ with a single 
keystroke. 

¢ When running any program, PathMinder™ uses only 4K 
of RAM! 

* Supports EMS/EEMS memory! 


Extended Text Management 

* Single key access to a Full Screen Text Editor with 
centering, word wrap, auto-indene, full hlock 
manipulations, extensive formatting capabilities, 
and print utility. 





PathMinder 4.0 


The Ultimate Hard Disk Environment for the IBM PC and Compatibles. 


E@QWESTLAKE DATA 


P.O. BOX E7EE AUSTIN, TX 78767 (512) 328-104 


System Log 

© PathMinder™ will track individual usage chrough 9 
business accounts and one personal account, listing 
detailed summaries and reports. 


And More 

* Display your disk's ENTIRE directory structure in outline 
or tree format. 

 Lightning-fast performance as PathMinder™ is 100% 
Assembly Language. 

* NOT COPY PROTECTED. 

PC Magazine Technical Excellence Award, 

1986 Nominee. 

PathMinder™ is “a sophisticated disk manager, 

a nearly indispensable tool for hard-disk users 

. . . | use it constantly, and can no longer 

imagine trying to run a large-capacity hard disk 

without it.” Jim Seymour, PC WEEK 

$69.95 STD VERSION 

$79.95 PASSWORD VERSION 


(plus $5 S&H) 
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jump if not ‘8° to ‘9: 
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bx, ax 


to forming anawer 


dx, @ 


jump if not '8' to “9° 


atol2 


iaolate lower four bita 


and save digit valua 


previous anawer x 19 


DI:AX = copy of DX:BXxX 


*2 


4 


5 


* 18 


ax 
dx 


ax,2 


di 
ox 
bx 


add tbis digit 


call to TRYATOI. To assemble, compile. 
and link them all, follow these steps: 


MASM /Zi ATOI; 
MASM /Zi TRYATOT; 
CL TRY.C TRYATOI ATOI 


The first two commands convert 
ATOI.ASM and TRYATOI.ASM into 
ATOI.OBJ and TRYATOI.OBJ, respec- 
tively. The last of the three commands runs 


| 
| 
| 
| 


the C compiler to convert TRY.C into | 


TRY.OBJ, then links TRY.OBJ, TRY- 
ATOI.OBJ, and ATOI.OBJ into the exe- 
cutable program TRY .EXE. 

The TRYATOI procedure’s name has a 
leading underscore (_) character. This is 
because the C compiler automatically pre- 
fixes that character to any symbol it en- 
counters. You can use almost identical 
code to bind and test the ATOL 
.ASM routine from a C program, but be 
sure to declare ATOL as ‘‘long’’ rather 
than ‘‘int’’ at the beginning of TRY.C, or 
the C compiler will simply throw the upper 
half of the result away. 

Next time, I'll present some routines to 
convert 16-bit and 32-bit binary values to 
ASCII strings, wrap all of these routines 
up into a MASM example program, and 
then proceed to more-sophisticated con- 
version routines that provide some error 
checking and the ability to handle floating- 
point numbers. Meantime... . 


HIGH NOON AT THE C CORRAL In 
case you haven't noticed, the marketing of 
C compilers has turned into open warfare. 
Microsoft and Borland are both running 


multipage four-color advertisements, 
seemingly in any magazine that will sell 
them the space. Meanwhile, the other ven- 
dors of C compilers for MS-DOS (Com- 
puter Innovations, Lattice, Mark Wil- 
liams, DeSmet, Ecosoft, and Datalight) 


TRYATOI.ASM -- Ray Duncan, 


_TEXT 
assume cs:_ TEXT 
extrn atoi:near 


public 
_TRYATOI proc 


_TRYATOI 
near 


push 
mov 

push 
push 


bp 
bp, sp 
si 
di 


mov 
call 


si, [bp+4] 
atoi 


di 
si 


Pop 
pop 





pop bp 


| ret 


_TRYATOI endp 


_TEXT ends 


end 


ax, bx 
atols 


convart naxt digit 


raault low balf to AX 
jump if aign flag claar 


taka 2'a complement 
of Dx:AX 


reatora regiatera 


back to caller 


(Figure 3 ends) 


have nearly faded from view altogether in 
the commotion. 

The reason for all the excitement is, of 
course, that both Microsoft and Borland 
have released a new generation of C com- 
pilers (Quick C and Turbo C) that provide 





October 1987 


segment word public ‘CODE’ 


ival=TRYATOI (char *) 
set up stack frame 
save register variables 
get address of string 
convert it 


restore registers 


return result in AX 





Figure 4: TRYATOI.ASM, aC language binding (small model) for ATOLASM. 
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fe 

TRY.C «= Ray Duncan, October 1987 
«/ 
finclude <stdio.h> 
int TRYATOI(const char *); f« declere function */ 
main(int arge,char *argv] }} 


{ char huff(66); 
int ivar; 


/* keyboard input buffer */ 
/* en integer variable «/ 


while(i) 
/* dieplay prompt */ 
printf("\n\ngnter a number (@ to quit): ")7 


gete (buff); /* reed string from keyboard */ 


/* exit if °Q° or °q’ entered */ 


if¢ buff(@) == 'g’ || buff[8) == 'q’) breek; 


/* call MASM binding */ 


ivareTRYATOL (buff); /* etring to int */ 


/* now displey result */ 
printf("\n\t TRYATOL(your entry) = td ", ivar); 


Introducing the Panasonic Fax Parmer.” 
Faster than overnight mail. Lots cheaper. 
And you don't even have to leave your desk. 


The Fax Partner from Panasonic. It’s a new lat ne PC 

roductivity. It puts your PC in touch with ey Group III 
Eeorle e or fax-board-equip e 
world. The Fax Partner has its own ou. so you 
can kee voidatl Be while sending and receiving 
text an fae ou can iiss and store text 
and graphics, too. The IBM* PC-compatible en 

Partner makes it easy, with menu-driven software. An 
features like auto dial, auto record keeping, plus a md 
tory to store hundreds of phone numbers. For the name 
of the Panasonic dealer nearest you, just call 1-800-PIC-8086. 
And tell them you want the facts... on fax. 


*IBM is a registered trademark of International Business Machines Corporation. 
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acompletely integrated development envi- 
ronment 4 la the immensely popular Turbo 
Pascal. These products allow you to edit 
rapidly and to compile, link, and test your 
C code with the aid of pull-down menus 
and hotkeys. They also eliminate the com- 
plex, laborious, and baroque command 
lines that usually accompany C software 
development. Both Quick C and Turbo C 
offer performance and code quality com- 
parable to the best mainline C compilers 
you could buy a year or so ago. And each 
costs less than $100. 

I’ve been using both Turbo C and 
Quick C for some time, and I'll try to make 
sure that any C programs published here 
will work equally well with both. Both 
products have particular strengths and 
weaknesses you should take into account 
when deciding which to buy. 

Quick C has a user interface similar to 
QuickBASIC’s and is easier to use with a 
mouse. The hotkeys seem to be assigned 
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more or less at random (Shift-F5 compiles 
and runs a program, for example) and have 
little or no mnemonic value, Quick C’s 


| strongest features are its graphics library, 


its integrated debugger (which is more or 
less the same as CodeView), and its full 
compatibility with Version 5.0 of Micro- 
soft’s flagship C compiler. 

Turbo C has essentially the same editor 
and command interface as the other Bor- 
land languages, so if you are a veteran Tur- 
bo Pascal user you will find Turbo C very 
comfortable. The design and colors of the 
Turbo C screens and menus are attractive, 
and the hotkey assignments are relatively 
intuitive and easy to remember. On the 
other hand, Turbo C does not contain an 





= The intense marketing 
of C compilers seems to 
be a matter of company 
prestige, not money. 


integrated debugger, docs not support the 


mouse, and has no graphics functions. 

Either product will serve you well. The 
intense marketing efforts for these prod- 
ucts seem to me to be more a matter of 
company prestige than of money to be 
made. For example, most of the mail-or- 
der houses are selling Turbo C and Quick 
C for around $65. Let us assume that the 
markup by the retailer is at least 25 per- 
cent, and that the fixed manufacturing and 
shipping cost per copy to Microsoft or Bor- 
land is $10 (probably conservative). 

If these figures are in the right ballpark, 
Microsoft and Borland are netting a maxi- 
mum of $40 per copy, from which they 
must finance the color advertisements 
($10,000 or more per page in the top mag- 
azines), underwrite technical support, and 
recover their development (Microsoft) or 
acquisition (Borland) costs. Even if both 
companies sell 250,000 copies (which 
would be enormous success for a program- 
ming language), the potential retum seems 


| to be small shakes indeed compared with 


the profit potential of something like Mi- 


crosoft Excel or Borland’s Quattro. i 
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PORTER 
The PORTER 3s 0 versatile unit Jos port expansion. II is used widely 
for dato collection, lelecommunications, factory automation, and 
mulliple printer control Dato can be received and transmitted 
simultaneously on all ports ond is routed by command. Other 
commands indude wait, go, copy, and clear buffer. I1is often used 
‘on an odd on too focal oreo network 





Born with 
100 years experience 





OKIDATA \ 

1200 and 2400 BPS Modems 
Hayes* compatibility, and a 5-year 
warranty. 

The Okitel™ 1200 and 2400 modems. 

The only modems born 
with a century of experience. 

See your OKIDATA dealer. 
Or call 1-800-OKIDATA for 
the dealer nearest you. 


Ee Se 


® 
Registered Trademarks: OKIDATA, Ok1 Amenca, Inc., Marque 
ddposée de Oki Amenca, Inc. Hayes, Hayes Microcomputer Pro- 
en OK! AMERICA company 


ducts Inc Trademarks Okitel, Ok: Electne Industry Company, Ltd , cal 


PC Digest, National Software Testing Laboratones, Inc Rated #1 by 


PC Digest August 1987 tssue covering 1200 bps modems 
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SHARING SOLUTIONS 





To most people our name says 
reliable PC printers. But the fact is, 
we've been in telecommunications for 
over 100 years. 

And our new PC modems are all 
you'd expect from that experience. 
With all the nght diagnostics for a 
clear signal‘over ‘‘noisy’’ lines, 














© 2,4, 5, oF 9 ports 

© Any port to any port 

© Up to 1 megabyte 

© Serial, paraltel or both 

© From $350 
This very smort switch connects several computers te severe! 
peripherals, such es printers, modems, or hest computers. A code 
sent tv the unit selects the destination. All ports can communicate 
te any other pert concurrently. Features incude configuration 
menu, form feed, initislizetion strings, prierity, stotus, cance! 
timeout disable, frent panel display, and many more 


This is printer sharing at its best. All computers can send dato 
simultoneeusly. The dota is released te the printer in the order it 
wes received Avto form feed and setup strings keep printer jobs | 
separated. From the front ponel you con dear any port. Operation | 
is fully outematic. No changes to your saftwore ere required 


© 4 of & computers 
to one printer 
© Up te 256K memory 
© Serial or pcrallel 
© From $395 


700 a 
ae Sit oe8teeee geen 


Additional Interface Products 


© Printer buffers 
© Monyal switches 
© Protocol converters 
© Cobles and adeprers 
© Modems/line drivers 
© Mulliplexers 
© One yeor worranty 
Full technical support 
© 30 doy money back guarantee 
© OEM ond custom configurations 
© Coll us for all your interfoce needs 


CALL FOR CATALOG 
PAK REXEL YE: 


CODE ACTIVATED SWITCH 


© One computer to 
4 or & peripherals 
© Up to 256K memory 
# Serial ot poratlel 
© From $295 


(3, ROSE 


re ELECTRONICS 


P.O. BOX 742571 
HOUSTON, TX 77274 
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What American 
business 
needs mostis 
lower standards. 





Lotus® 1-2-3® Release 2.01. Just $285. teliable and responsive source in the industry. 

More than six million users around the world Release 2.01 of 1-2-3 now includes 

have made Lotus 1-2-3 the undisputed stan- _ Lotus Speed Up and Learn. These two 

dard in business management so! And _ add-ins increase the speed of recalculation 

at Software Spectrum, we've made standards and simplify the process of creating macros. 

like 1-2-3 even more affordable with our So if you'd like to lower the cost of 

everyday low prices. standard so! without sacrificing conve- 
Right now, for example, we're offering _ nience or service, call Software S m. 

Release 2.01 of Lotus 1-2-3 for just $285. But Just dial 1-800-367-0687" to find out more or 

there's more to Software Spectrum than a bar- to open a corporate account. 

gain price. Because from Scat shipping 

to knowledgeable, professional salespeople, 

you'll find Software Spectrum is the most pi Software Spectrum 


12255 Greenville Avenue, Dallas, Texas 75243, (214) 437-2800. 
“In Illinois, Indiana, Michigan or Wisconsin call 1-800-445-6454. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 


CIRCLE 234 ON READER SERVICE CARD 


PRODUCTIVITY 


| & DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 


CLINIC 


« 
j 


Eliminating unwanted rows at printout time; designing menus for prompting users; attaching 
applications in Symphony and 1-2-3 using an error-trapping macro. 


INFORMATIONAL MENUS 
The menu macro command, /xm, provides 
a handy alternative to /-2-3'’s /xl com- 
mand for presenting informational 
prompts—that is, prompts that do not so- 
licit information from the user of the mac- 
to. To create these prompts | use a /xm 
command that references the cell contain- 
ing the message | want to present to the 
user. Because the cells to the right of the 
message cell are empty, /-2-3 presents a 
menu that contains the message | want to 
present as its only option. And since the 
message is the only item on the menu, 
/-2-3 highlights it. When you press Enter, 
1-2-3 continues executing the macro two 
cells below the one with the message. 

Figure | contains a simple example of 
the technique. When you execute this 
macro, /-2-3 presents a custom menu that 
has the entry in the cell named PROMPT 
as its only choice, then pauses until you 
press Enter. When you do, /-2-3 will con- 
tinue executing the macro in the second 
cell below PROMPT. The commands in 
this cell instruct it to print the range named 
REPORT. 

Don Nummi, Jr. 
Superior, Wisconsin 


This is a useful and clever technique for 
presenting informational prompts. In ad- 
dition to working with Release 1A’s lxm 
command, it also works with the {Menu- 
Branch} and {MenuCall} commands in 
Releases 2 (and later) in \-2-3, and in 
Symphony. 
Unfortunately, however, Mr. Nummi’ s 
. macro does not envisage the possibility of 


the user pressing the Esc key. When you 
press Esc while viewing a custom menu, 
1-2-3 breaks from the menu and continues 
executing the macro with the command 
that follows the xm command that created 
the menu. In the case of the macro shown 
in Figure 1, 1-2-3 would continue execut- 
ing the macro with the statement in 
PROMPT that would command it to type 
the characters, ‘‘Make sure your printer is 
ready, then press Enter tocontinue .. ..”" 
This is not at all what you would want the 
program todo. 

To prevent this, you could append the 
command ixg\p~ to the end of the first 
Statement in the macro, That statement 
would route |-2-3 back to the beginning of 
the menu if you pressed Esc while viewing 
the custom menu. \-2-3 would continue to 
redisplay the prompt until you pressed En- 
ter to continue tle macro, or pressed Cirl- 
Break tocancel it. Alternatively, you could 
leave a blank cell between \p and 
PROMPT. That way, 1-2-3 would cancel 
the execution of the macro if you pressed 
Esc instead of Enter. 

If you wish to provide additional infor- 
mation to the user, you can enter it into the 
cell below the one that contains the menu 
choice. When \-2-3 creates the menu, it 
will display the entry from that cell on the 
third line from the top of the screen. Unlike 


\p /xanP ROMPT~ 


the information on the second line (the 
menu choice itself), this information will 
not be highlighted. 


HIDING ROWS 

In your comments to Andrea McFarlane 
(Spreadsheet Clinic, PC Magazine, Sep- 
tember 29, 1987) about hiding rows when 
printing, you suggested the simplest pro- 
cedure would be to copy the worksheet, 
delete the unwanted rows in the copy, then 
print and discard it. Two points should be 
noted about that technique. 

First, if the rows you want to exclude 
contain entries that are referenced by for- 
mulas elsewhere in the worksheet, you 
must be sure to use the /Range Values 
command to convert those formulas into 
values before you delete the rows. Other- 
wise, the results of the remaining formulas 
will be affected. 

Second, if you use Release 2.0 or 2.01 
of /-2-3, or any release of Symphony, 
there’s an easier way to hide rows when 
you print a worksheet. To do this, insert a 
column immediately to the left of the left- 
most column you want to print. Next, en- 
ter two vertical bars (| |) into the cells of 
this column in the rows you want to keep 
from printing. Since /-2-3 will interpret 
the first vertical bar as a label prefix, only 
the second bar will be visible in each cell. 


PROMPT Make sure your printer is ready, then press Enter to continue... 


/pprREPORT agq 





Figure 1: You can use single-item custom menus to display informational prompts. 
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SALES 
Product 1 
Product 2 


Total Sales 
EXPENSES 


cost of Goods sold 
Operating Expenses 


$138, 888 
$110,600 


$249,488 


$143,088 
$59,143 


PRODUCTIVITY 


D 
1988 


$145,330 
$127,988 


$172,638 
$150,500 


$323,138 


$448,760 
$397,800 


$845,760 


$273,238 


$156,088 
$65,371 


$105,030 
$79,498 


$484,200 
$203,914 


Total Expensss 


Pratax Income 
Tax 


Aftertax Income 


Total sales 
Total Expenses 


$249, 408 
$202,143 
———e 
$47,257 
$23,629 


$23,629 


Pretax Income 
Tax 


Aftertax Income 


$282,143 


$47,257 
$23,629 


$23,629 








$221,371 


$264,480 


$687,914 


cesecess 


$51,859 
$25,930 


$58,738 
$29,365 
$29,365 


$157, 846 
$78,923 


$78,923 


$273,230 
$221,371 
naneenee 
$51,859 
$25,938 
$25,938 


$323,138 
$264,400 
$58,738 
$29,365 
$29,365 


$845, 768 
$687,914 
$157,846 
$78,923 


$78,923 





Figure 3: This figure shows the results of printing the range Al ..F20. 


Next, set the print range so that this col- 
umn is the leftmost column in the range. 
Now when you print the worksheet, /-2-3 
will skip the rows that begin with the dou- 
ble vertical bars. 

Figures 2 and 3 provide a before-and- 
after example of this technique. Since cells 
A3, A4, AS, A6, A8, A9, Al, All, 
Al12, and A15 in Figure 2 contain the dou- 
ble vertical bars, /-2-3 will omit rows 3-6, 
8~12, and 15 from the printout. Thus, Fig- 
ure 3 shows the result of printing the range 
Al..F20 of the worksheet that’s shown in 
Figure 2. 

If you wish, you can hide the column 
that contains these special entries so it will 
not affect the horizontal spacing of the re- 
port. This column affects which rows 
/-2-3 prints even when it is hidden. 

Craig W. Mason 
McMurray, Pennsylvania 


Mr. Mason is right; the technique he de- 
scribes works in both |-2-3 (Release 2 and 


| later) and Symphony. Overall, it is easier 


and more flexible than the technique we 
had earlier advocated. When you want to 
hide rows from the printout, you include 





the column of double vertical bars as the | 


leftmost column in the print range. When 
you want to include the rows in the prin- 
out, you just respecify the print range to 
exclude the double-barred column. For 
some computers, a single vertical bar will 
work just as well. 


ATRAP FOR APPS 
| like to use the following line in my Sym- 


phony macros whenever | need to invoke | 


an add-in application: 
{IF@ISERR (@GAPP("APPNAME",“"))} 
{SERVICES} aaAPPNAME~g 


(APPNAME is a placeholder for the name 
of the application. Note also that the above 
must be a single, continuous line, not the 


two lines shown.) This line will attach the | 





application if it is not already attached 
without running the risk of an ‘*Applica- 
tion is already attached’’ error. 

Here’s how it works. When Symphony 
executes the line, the function 


@APP ( "APPNAME" ,"") 


determines whether or not the application 
APPNAME is attached. If the application 


is not attached, this function will return the 
value ERR, which will make the surround- 
ing @ISERR function true. If @ISERR is 
true, then Symphony will execute the com- 
mand that follows the {IF} command on 
the same line: 


{SERVICES} aaAPPNAME~q 


This command attaches the application 
APPNAME to Symphony. The next line of 
the macro then invokes the application. 

If the application is attached, then the 
@APP function will return its second ar- 
gument—in this case, a blank string. In 
that event, the @ISERR function will be 
false and the {IF} command will tell Sym- 
phony to skip the remaining commands on 
the current line and to proceed directly to 
the next line, which would invoke the ap- 
plication. Skipping the remaining com- 
mands on the same line also skips the 
‘‘Application is already attached’’ error 
that will occur whenever you try to attach a 
macro that is already attached. 

Figure 4 shows an example of this line 
in a real macro. This macro first deter- 
mines whether DOS. APP is attached. If it 
is, then the second line simply invokes the 
DOS.APP application, exiting to DOS to 
run the batch file GET_ENV. If the appli- 
cation is not attached, then the second part 
of the first line attaches it. Once the appli- 
cation is attached, the macro moves on to 
line 2. 

Vincent D. deCaria 
Layton, Utah 


Mr. deCaria's tip is right on track. You 
should always use his ‘app trap"’ whenev- 
er you need to invoke an application in a 
macro. 

The heart of the trap is the still-undocu- 
mented Symphony function @APP. The 
form of the function is 

@GAPP("APPNAME", true value) 


where APPNAME is the name of an appli- 
cation and true value is a string or value 
that you want the function to return if the 
application APPNAME is attached. The 
APPNAME argument can be a 
string—enclosed in quotes—or a reference 
to a cell that contains a label. The APP- 
NAME should not include the extension 
APP. If the application is attached, the 
function will return the true value. If the 
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{IF @ISERR(GAPP("DOS",""))} 
{SERVICES} aaD0s~q 





{SERVICES}aiDOS~COMMAND /C GET_ENV™ 


Figure 4: A macro that tests to see whether DOS.APP is already attached before it attaches it. 


application is not attached, the function 
returns ERR. 
For example, the function 


@APP("DOS", "attached" ) 


will return the string ‘‘attached’’ if the 

DOS application is attached and will re- 

turn ERR if it is not. The function 
@APP("DOS",1") 

will return | if the application is attached 

and ERR if it is not. 

The @APP function is rarely used in a 
cell by itself. The main use of the function 
is in an error-trapping statement just like 
the one presented by Mr. DeCaria. 


1-2-3 offers a slightly different func- 
tion—@ISAPP—that you can use to test 
for attached applications. The function is 
active only if you have installed the \-2-3 
add-in manager. The form of the @ISAPP 
function is 


@ISAPP ("APPNAME" ) 


where APPNAME is the name of the ap- 
plication you want to test for. If APP- 
NAME is attached, the function returns 1; 
if it is not, the function returns 0. 

Since this function returns 0, and not 
ERR, if the application is not attached, you 
have to use it a bit differently from the 
@APP function. To trap for attached ap- 


plications in \-2-3, use the line 


{IP @ISAPP ("“APPNAME™)}{APP4)} aAPPNAME™Q 


substituting the name of the application 
you want to test for for the placeholder 
APPNAME. /f the application is attached, 
the last half of this command will attach 
the application by pressing the APP4 key 
(Alt-F 10), choosing the Attach command, 
and specifying the name of the application. 
Once again, this macro statement will only 
work if you have installed the Lotus 1-2-3 
Add-in Manager. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’ s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk, together with a print- 
out. Mail your contributions to Spread- 
sheet Clinic, PC Magazine, One Park Av- 
enue, New York, NY 10016. Pty 


AccountMate: 


The Best dBASE’ Accounting Software. 
Free Source Code Included. 





ccountMate offers you more creative freedom 


Use our full featured library of powerful 
(BASE IH Plus® integrated accounting 


modules — as they are, or modify them 
to meet your company's specialized needs. Account- 


Mate modules come with free dBASE source code 


and free technical support. Clipper” 
compiled versions are also available. 


AccountMate grows with your business, Each 


AccountMate program can stand-alone or fully 
Integrate, providing you with complete multi- 


company and departmental capabilities Account- 
Mate is compatible with most popular spreadsheet 


programs, We offer single or LAN/multi-user 
versions in modules supporting from 10 to 99 
companies each. 


AccountMate has been extensively reviewed 
by a number of expert software reviewers over the 


past several years Accountants, computer and busi- 


ness consultants in a broad range of industries use 


and recommend AccountMate. 


‘ASE and GATT 99 Phun are irademnacts of Astvest Thr for Seutceltabe Acovert iste Accmmmttenr @ Flan SeahDeaht Lomtact Yoolbon and Tremdormer ore rabreurta of SesrmtMuer tahemenan Stems fax 
Cippee fs 0 tradratart of Naaochrt Corp Muir Rened Aston 9 irahomart of Das Reard iatonens FU Mapuion & 9 irmintark of 2ff Comamamicaions Cot Crumnens Yofhwat i @ rafemart of MAT Rablabing tex 
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Js Acconnt Mate the best acconnting software for 
end users? Here is what the reviewers bave to say: 
.."*An easy to run, full-featured system with 
excellent documentation and performance. 
“*SourceMnte truly thought of the enduser when 
it designed this system. Michaet Friedlander 
PC Magazine 
Why do we tbink computer programmers and sys- 
om analysts like AccountMate? 
..the code is well organized and easy to read.” 
“This shouid make any needed modifications as 
smooth and straightforward as possible.” 


““SourceMate has a good reputation for support- 
= its products.’ Data Based Adv 

-., We suggest you consider 
AccountMate made by SourceMate.” 


Magazine 
moor 4, 1987 


800-228-8896 800-762-7788 
Your Source for Success™ 


|SourceMate] 


INFORMATION SYSTEMS, INC. 
20 Sunnyside Ave., Mill Valley, CA 94941-1928 
(415) 381-1011 TELEX 510 600 5270, AccountMate 





ACCOUNTING SOFTWARE 
You’LL NEVER OUTGROW 


“Managers of growing 
businesses...can be 
confident that their 
companies will not 
outgrow the software.” 


—PC MAGAZINE 
September 15, 1987 


Editor’s Choice. High praise from a 
highly respected source. If you're looking 
for accounting software, you'll want to 
know more about the newly released 
Version 3.0 that experts agree is second 
to none. 
13 Integrated Modules 
Accounting General Ledger— 
Accounts Receivable—Accounts Pay- 
able—Payroll—Assets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 
Manufacturing Bill of Material Pro- 
cessor—Material Requirements Plan- 
ning*—Master Scheduling*—Job 
Costing* 
Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing, and data base 
programs. 
Proven Network Compatibility. 
Macola Software reflects five years of 
experience with Local Area Network 
(LAN) applications and five generations 
of enhancements. 
No other micro software can say the 
same. 


“Under development, to be released 


2. §\2K RA ‘ 


Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available). For 

your information, IBM has licensed Micro 
Focus COBOL as their SAA standard for 
the new PS/2 and 08/2. 


Running is Believing. Your choice of 
Macola Software is the only measure that 
counts, For detailed information, “live” 
demonstration modules, or for an autho- 
rized reseller in your area, call today: 
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1-800-468-0834 
In Ohio, 1-800-468-0833 


PM /a/c/o/1 [sf 


SPOSE “I We Awake E 


PO. Box 485 
Marion, OH 43302 
(614) 382-5999 


Powerful accounting for 
successful companies. 


IBM PS/2. OS/2 are registered trademarks of IBM Macola 1s a registered trademark of Macola Inc Micro Focus 1s a registered trademark of Micro Focus Corp. 
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USER-TO-USER 


Programs to streamline ERRORLEVEL branching and give you control over your system's 


ERRORLEVEL MADE EASY 

Lots of short .COM programs can read the 
keyboard and set the ERRORLEVEL ac- 
cordingly to allow batch file branching, 
but most look for one or two predefined 
keys and set the same ERRORLEVELs 
each time. 

I wrote OPTION.COM to make the 
whole process far easier. You can create it 
by typing in the OPTION.SCR DEBUG 
script in Figure I using any pure-ASCII 
word processor or the DOS COPY CON 
command. Be sure to leave a blank line 
above RCX, and hit the Enter key after 
each line, especially the last one. 

Then put it on the same disk with DE- 
BUG.COM and type 


DEBUG < OPTION.SCR 


If you'd prefer, type in the OPTION 
.BAS BASIC listing in Figure 2. 

To use OPTION you must give it pairs 
of parameters on the command line. The 
first character in each pair is the key 
pressed and the second is the ERRORLE- 
VEL code generated. For example, if you 
entered 


OPTION A1B2 


OPTION would retum an ERRORLEVEL 
of | if you hit A, or2 if you typed B. Toal- 
low uppercase and lowercase entries, you 
would change it to 


OPTION AlalB2b2 
OPTION can also display on-screen 


prompts. Follow the parameter pairs with a | 


hyphen and the message to be displayed. 








_ CMOS clock—plus a quick-and-dirty one-line DOS calculator. 


For example, | 


OPTION ylYln@N@-Enter Y or N: 


with two spaces at the very end displays 
the prompt ‘‘Enter Y or N:** and positions 
the cursor two spaces from the colon. 
OPTION lets you use the Enter key by 
representing it as a plus sign. So, you 
could say 





OPTION +] O-Hit Enter for 1, Space for @ | 


(Be careful not to insert extra spaces in | 
the string of argument pairs unless you ac- | 
tually want the Spacebar to count as a valid | 
key.) 

If you include an odd number of key- 
press arguments, OPTION uses the last 
character as the ERRORLEVEL it retums 
if any key other than the one in the previ- 


| ous valid pair is pressed. So if you try 


OPTION +16 


the program will generate an ERRORLE- 
VEL of I if Enter is pressed or 0 for any 
other key. 

If you need ERRORLEVEL values 
greater than 9, you can use the ASCII char- 
acters immediately following 9. 


OPTION J:L= 


will retum a 10 if J is hit or a 13 if L is hit, 
since in the ASCII sequence the : character 
immediately follows 9 and the = sign is 
four characters after 9. Consult the ASCII 
chart in the back of your BASIC manual 
for help. 

OPTION prompts the user for a key- 
press by beeping. It also beeps when it 
stumbles over an illegal key, discards such 





N OPTION.COM 
A 

MOV SI, 82 
MOV DI,SI 
LODSB 

CMP AL,D 

JZ 126 

CMP AL, 2D 
oNz 103 


MOV BL, [0080] 
MOV DI, BX 
ADD DI, 81 
MOV AL, 24 





STOSB 


MOV 
MOV 
INT 
MOV 
MOV 
INT 
MOV 


Dx, SI 





Figure 1: OPTION.SCR DEBUG script to 
create OPTION.COM. It is shown here in two 
columns, but JZ 126 should follow CMP AL,D 
when you type it in. Leave a blank line above 
RCX, and hit the Enter key after each line, 
especially the last one with the Q. Then put 
OPTION.SCR on the same disk with 
DEBUG.CON (version 2.0 or later} und type 
DEBUG < OPTION. .SCR 
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OTEC TECHNOLOGIES 


1031 & DUANE AVE., SUITE A 
SUNNYVALE, CA 94066 


FREE 
OPC Cordless Talephone 


With tha purchase of 
eny computer system. 
Retall Valua: $120.00 


EXPIRES: 6/30/88 


ealf eats 


Free Free 


Free 
eal 


OPC-286 
BS-8 


OTEC-286 
BS-10 


easy 


Mono. $949 
EGA $1475 


Free Free 





eels 


OTEC Is e U.S. trading company 
for OPC, producars of 
high quelity, relleble 
computer systams. 


Free 


eal 


Free 


CALL TOLL FREE 
800-346-2799 
or 
(408) 736-3356 


eas eels 


Dealer Pricing & Educetional 
Discounts Avaliable 


g 
é 


elf eels 


Floppy Drives Instellad 
720KB - $125 
1.44MB - $169 

Herd Drives Instellad 
MiniSeriba for AT 
Compatibles 
43MB - $595 
71MB - $799 


Free Free Free 
eas 


eels 


FEATURES 


« 8BMHz 
¢ 512KB RAM 


¢ 1 Welt Stete 

¢ 238 Wett Power 

¢ Resat Button + 1.2MB Floppy DD 
¢1 Yr. Warranty «+ AT Style Keybd. 

¢ Clock/Calendar with Battery Backup 


* 0 Walt Stata 

°- 512KB RAM +200 Watt Power 

« Reset Button + 1.2MB Floppy DD 
¢1 Yr. Warrenty + Enhanced Keybd. 
« Clock/Calendar with Battary Beckup 
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@ USER-TO-USER 


* program for creating OPTION.COM -- by Edward Morris 
CLS:PRINT “Checking DATA; please wait...” 

FOR B=1 TO 7:FOR C=1 TO 16:READ A$:T=T+tVAL("&H°+A$) :NEXT 
READ S:IF S<>T THEN PRINT “ERROR IN LINE®;B*19+189:END 


T=9 :NEXT: RESTORE 


OPEN “OPTION.COM" AS #1 LEN=1:FIELD #1,1 AS D$ 
FOR B=1 TO 7:FOR C=1 TO 16:READ A$ 
LSET DS=CHRS$(VAL("&H°+A$)):PUT #1:NEXT:READ DUMMY$:NEXT 


CLOSE :PRINT 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


"OPTION.COM CREATED” 
BE, 82, 00,89,F7,AC,3C, 0D,74,1C,3C, 2D, 75, F5,B5,0D,1749 
AA, 30,FF, 8A, 1E,80,00,89,DF,81,C7,81,00,B8,24,AA, 1968 
89,F2,B4,99,CD,21,B2,97,B4,92,CD,21,B4,98,CD,21, 1837 
3¢,8D,75,02,B0,2B,88,C2,BE,82,99,AC, 3C, 9D, 74,E6, 1652 
38,D0,74,09,56,AC,3C,0D,58,74,63,EB,EE,AC, 2C, 39,1658 
56,B4,08,39,FF,CD,19,88,E7,31,C9,BA, 4F, 18,B8, 00,1882 
86,CD,16,30,FF,31,D2,B4,02,CD,19,58,B4,4C,CD, 21,1774 





Figure 2: OPTION.BAS program to create OPTION .COM ERRORLEVEL setter. 


characters, and loops back for another key. 
To get rid of these beeps, put OPTION 
.COM on the same disk as DEBUG and 
type 

DEBUG OPTION.COM 

E 12A 98 98 

Ww 

Q 


When OPTION detects a legal key- 
press, it clears the screen and puts the cur- 
sor in the upper-left-hand comer. If you'd 
rather have it display the key and move the 
cursor to the next line down, type in the 
following DEBUG script using a pure-AS- 
CII word processor or the DOS COPY 
CON command, and call the file PATCH. 


E151 B4 @2 CD 21 B2 8D CD 21 B2 
E15A §A CD 21 58 B4 4c cD 21 
RCX 

62 

WwW 


he 


Then get into DOS and type 
DEBUG OPTION.COM < PATCH 


Edward Morris 
Delavan, Illinois 


Most ERRORLEVEL generators are rigid 
and inflexible and force you to use slightly | 
different .COM programs for each set of | 
tests. OPTION.COM lets you use one all- | 
purpose program with different arguments | 
in all your batch files. And it not only lets | 


you print a customized prompt but gives | 


you choices about whether or not to beep 
and clear the screen. All this in 112 bytes. 

Be careful in using some of the ASCII 
characters above 9, however, since DOS 
will try to execute some—such as > redi- 
rection symbols. 


TIME FOR A CHANGE 


I sometimes change the DOS time and date | 


when using a batch file to reset the time 
and date stamps on directory entries (User- 
to-User, PC Magazine, April 29, 1986). 





# IBM and Microsoft 
fixed DATE and TIME 


commands in DOS 3.3 to 
reset the CMOS clock. 


With an aftermarket clock/calendar in- 


stalled in a PC or XT (or compatible), it’s 


| simple to have the batch file end with a 
| command, such as PWRUPCLK or AST- 


CLOCK, to set the time. 

However, the IBM PC AT BIOS uses 
its CMOS real-time clock to initialize the 
DOS time and date automatically each 
time you boot up. To avoid having to re- 
boot or enter TIME and DATE by hand, I 
wrote GETCLOCK.COM, which uses the 
AT BIOS functions to read the CMOS 





clock and DOS functions to set the DOS | 
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Reports 66Northgate’s excellent tactile response 
approximates the “clicky” feel that IBM keyboards are 
known for. Typing on the C/T is smoother and more 

comfortable than on any of the replacement or clone 

LtenYdil3) keyboards I've tried.99 Jonathan Matzkin 


TOUCH TYPING IS BACK! 












ENHANCED 101-KEY MODEL C’T 101: 
Separate cursor psd and numeric keypsd; Enlarged 
Enter Key; Double-Wide Backspace, Shift, snd | 
CsepsLock Keys: Lights for CapsLock, NumLock, | 
SerollLock. Fully A-T and XT Compatible. Hesvy. metal 


L-shaped 


base, keyboard won't slip around on desk. 






THE TOUCH, THE 

SOUND, THE FEEL OF A 
SELECTRIC TYPEWRITER. YOU CAN 
GET IT NOW! INTRODUCING THE 
NORTHGATE “C/T” (Click-Tactile) 
Youre reading this ad because your 
current keyboard leaves a lot to be 
desired. IBM set the standard with the 
original PC Keyboard. And nothing else 
came close — UNTIL NOW! 





LOW QUALITY CLONE KEYBOARDS 
EQUAL LOW COST CLONES... 


Why are most clone keyboards so 

er reacaaats eso buy low 
cost to system costs 
down. The majority come from three 
manufacturers — KeyTronics, Maxi- 
Switch and BTC. Ail have a rubber-like 
membrane beneath the keys. That’ 
why they feel spongy. No sound, no 
sensation. Just a mushy feel and a 
distant “thunk” as the key hits bottom. 


We searched the world three years 

to find the ideal keyboard. With the 
feel, sound and touch of an electric 
typewriter. Whose keys give a solid, 
positive entry WE IT! And 
now itS standard with all Northgate 
XTurbo and ATurbo Systems. 


si ted we offer the new °C/T° 










INITIAL 
RESISTANCE 


OETENT 


REDUCEO 
RESISTANCE 


TRY THE NORTHGATE “C/T™... 
YOU'LL FEEL THE DIFFERENCE. 
Plug the Northgate “C/T” into your 
a Leal aa Rae At first touch 
uu know is it! The key acai 
edt at center position with a slightly 
audible “click” Sound and change in 
tension tells your fingers you've made 
an entry As the key bottoms, a more 
positive click confirms the entry and 
signals the finger to release and hit 


| another key Touch typists love it. 


New sculptured 
profile design 


In actual typing tests, speed 
increased by up to 28 percent 
with a 16 to 20 percent 


making typing enjoyable 


production you will get with 
the *C/T° should be enough 
reason to replace all your 
keyboards! 






City 


Enhanced 101-key Model 


ONLY $99.00 


= 
YES! Ship the following: 


—— (quan) No: ate “C/T — 101 Keyboards (@ $99.00 Ea. 
reduction in errors. Besides ] —— (quan) a ned “C/T" — 84 Keyboards @ $79.00 Ea. 


again, the increases in l Ship to: 





Sireei Address - 


Company 


Phone 
Bill my: VISA MASTER 


No, a 





STANDARD 84-KEY MODEL: 


This model features the functions keys on the left as in 
the original IBM design. Has the same Click Tactile feel 
as the 101-key model. Festures L-Shsped Enter key, 
double-wide CapsLock and 3 LED Ligbts. 


THE SECRET... 


Is in Alps Keyswitches, the most 
expensive, highest quali 

available for keyboards. Someday, buyers 
will demand all computer k 
have the feel of the N 

all 


“C/T” and 
keyboards will be made with Alps 
Switches. For now, only the very highest 

priced boards use them. 
3-YEAR WARRANTY UNCONDITIONAL! 
New Features—F11 and F12 Keys Fully 
Functional and Programmabie. Shows full 
101 layout on screen when used with IBM 
Diagnostics. 
PHONE ORDERS TOLL FREE 
Phones Answered 24 Hours 


800-453-1400 


OR MAIL YOUR ORDER TODAY 


For orders of 10 or more phone our 
general office at 612-553-0111 
——| a) a em 





State ___. Zip 
Type of Computer 


Check Enclosed S 





Exp. Date — 
(Compatiie with XT or AT| moms, | 
Send To: Northgate Computer Systems = Onde: Wate Nex! Dus and Overnight 


Standard 84-key AT Style 
Only $79.00 
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2905 Northwes! Boulevard Suite 250 
Plymouth, Minnesota 55441 


Se ee ee eee ee 
NOT COMPATIBLE WITH COMPUTERS HAVING OTHER 


shepice wwatlable - wd $12 00 for 
Second Day. $22 00 for Overnight 


THAN STANDARD 5-PIN ROUND CONNECTOR. 











| : “PRO ave J 





Net CHe#, CL=4 for bit manipuletinos 

72 XCHG’e resuite: @@ in AH,AH in AL,AL in CH 
Get reeltime clock time Neve AL end work on AH 

3} AT SIOS functino cL Put tene in AL, unite in an 

TCALL BCD2HEX routine subift units ioto iow bite nf AH 

7Set 1/106 sennnds tn zern Seve unite and nlear AK 

1Set. time Move decimel 16 intn cL 

+ DOS Functinn t fur convertion 

7Get reeitime ciock dete tAdd unite to tenes 

} AT HIOS functioos 7Save result, and work nn old AL 

7CALL BCD2HEX routine an 7Ciear AR 

7Remove tens snd unite years 4 #Set CL=4 fnr bit manipulstinns 

wMove century to AL 7Put tenes in AL, unite in AH 

7Convert century to tuhift uoite intn lew bite nf an 

t yeere, ond efter eve unite eod ciesr An 

} zeroing century, Move decimal 18 intn CL 

3 edd beck into yeers 3 fur convertion 

Het dete zAdd units to tens 

7 DOS Function #¥ull result in ax 

yNear return to DOS # and Cx 

2125 ;BCD2HEX converts Cx, Ox from BCD tn hex (Mext line is bienk) 

Convert ox first 

#Perform firet coovereinn 

Return anewer to DX 

7#Get Cx from steck intn work register AX 
312x;fe11 thro 2nd conversion insteed nf ceil 











Figure 3: GETCLOCK.SCR to create GETCLOCK .COM for ATs using DOS 3.2 or lower. Use a pure-ASCH word processor to type it in. 
Leave a blank line above RCX and hit the Enter key after eact line, especially the last one. Then put it aud DEBUG on your disk and type 
DEBUG < GETCLOCK.SCR 


CTor ©» 
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108 ' Program to create GETCLOCK.COM -- by Michael J. Vanek 
118 CLS:PRINT “Checking DATA; please wait...” 

120 FOR B=1 TO 6:FOR C=1 TO 16:READ AS:T=T+VAL("GH"+AS) sNEXT 
13@ READ S:IF S<>T THEN PRINT “ERROR IN LINE”;B*16+180:END 
140 T=6:NEXT:RESTORE 

156 OPEN "GETCLOCK.COM” AS #1 LEN=1:FIELD #1,1 AS D$ 

160 FOR B=1 TO 6:FOR C=1 TO 16:READ A$ 

176 LSET DS=CHRS$(VAL("&H"+AS$)):PUT #1:NEXT:READ DUMMYS:NEXT 
188 CLOSE:PRINT “GETCLOCK.COM CREATED” 

198 DATA B4,02,CD,1A,E8,1E,00,30,D2,84,2D,CD, 21,B4,84,CD, 1785 
200 DATA 1A,E8,11,00,30,C0,86,C4,B5,64,F6,E5,30,ED,01,C1, 2086 
218 DATA B4,2B,CD,21,C3,51,89,D0,E8,03,00,89,C2,58,31,DB, 2004 
220 DATA B9,04,00,86,E5, 86,C5,D3,C8,D2,EC, 86,E7,B1,0A,F6, 2538 
DATA E1,00,F8,86,C5,30,E4,B1,04,D3,C8,D2,EC,86,E3,B1, 2656 
DATA 0A,F6,E1,00,D8,88,EC,88,C1,C3,00,60,00,00,00,008,1593 


















Figure 4: BASIC GETCLOCK .BAS program to creole GETCLOCK .COM for ATs using DOS 3.2 
or lower. 


hexadecimal, respectively. 

Use a pure-ASCII word processor to 
type in the GETCLOCK.SCR file in Fig- 
ure 3, then put this file and DEBUG on 


clock. The process was complicated, since 
the real-time CMOS clock and the DOS 
clock store their values in different for- 
mats, BCD (binary coded decimal) and 










| your disk and type DEBUG < GET- 
CLOCK.SCR to create GETCLOCK 
.COM. Omit the comments after the semi- 
colons and the semicolons themselves, 
leave a blank line above RCX, and be sure 
to hit the Enter key after each line, espe- 
cially the last one. Or run the GET- 
CLOCK.BAS program in Figure 4. Then, 
whenever you want to reset the date and 
time maintained in the CMOS clock, just 
type GETCLOCK. 

Michael J. Vanek 

Ypsilanti, Michigan 


This does save steps in DOS, Versions 3.0, 
3.1, and 3,2. But IBM and Microsoft fixed 
the DATE and TIME commands in DOS 
3.3 to reset the CMOS clock. (Under earli- 
er versions, you had to run the Diagnostics 
program to do this.) So running GET- 
CLOCK under any version later than 3.2 
won't change anything—one more reason 
to upgrade to DOS 3.3 or 3.31. 








50 ORGANIZED DESKTOPS. 


RIGHT HAND MAN 


RIGHT HAND MAN 4.0" UNPRECEDENTED FEATURES, 
RAM-RESIDENT DESKTOP FUNCTIONS AND FLEXIBILITY. 
IZATION FOR AN RIGHT HAND MAN includes Auto 
ENTIRE NETWORK— Install, Appointments with Alarms, 
OR A SINGLE USER. In-Application Auto Dialer, Import/ 


Organization tsn’t just for indinid- 
uals—it's for organizations. And 
only one desktop organizer lets you 
provide more databases, more appli- 
cations, More producuvity and 


a 





Export Module, Macro Keys, Type- 
wnter, Calculator with Tape, Editor, 
Password Options and EMS support. 
The industry's first Multi-User 
Desktop Organizer ts priced at just 
$149 00 for 5-user systems, 





better organized desktops for all the users who need them. 

RIGHT HAND MAN 4.0 gives each user immediate access 
to 60 different windows—a complete library of programs — 
while ustng only 48K of memory RIGHT HAND MAN lets 
you customize your own databases and store them in RAM 
unul needed. 

RIGHT HAND MAN runs on all local area networks, ts PS/2 
compatible and even has electronic mail. In addition, its 
record and file locking capability lets you achieve higher group 
productivity without compromising data security. 


$399 00 for 25-user systems, $695.00 for the 50-uset package—— 
and only $59 00 for the single-user version 

For additional information contact FutureSoft, 
665 Tanglewood Lane, P.O. Box 1489, Silverthorne, CO 80498 
(303) 468-6346 


For the name of the dealer nearest you, call: 


1 (800) 327-8296 


¥= FUTURESOFT 


CIRCLE 307 ON READER SERVICE CARD 
Dealers interested in carrying RIGHT HAND MAN should contact Software Resource at (800) 851-9010, in California (800) 851-9009 


er 
to the 


Putting serious power within reach of every- 
one is what PC Designs isall about. 

For three yearsrunning we've designed and 
built personal computers with the kind of per- 
formance and pricing that made the PC press 
sit up and take notice. And now we re doing it 
again with two new high performance sys- 
tems, and new. lower prices on our top-of-the- 
line 286 and 386 machines. 

NEW SENSATIONS. 

Our two new machines. the Model 801 and 
the Model 100. are both based on our very 
own GV-286 motherboard, chosen recently as 
PC Magazine's “Editor's Choice“ The 801 
operates at 8MHz. with one wait state (I MB 
DRAM). The Model 100 speeds along at 10 
MHz. with zero wait states (| MB DRAM} 

Wedesign, manufactureand assemblethem 
right here in Oklahoma to keep them reliable. 
And that keeps the price down: The 801 
Starts at just $1200. and the 100 starts at 
$1425. You'll get even more good news 
when you call us for the system details. 

SPEED HAS ITS PRICE. 

We could think of only one way to 
improve our existing top-of-the- 
line systems the GV-286 Model 120 and 
the GV-386 lower the price 





Now you can have a full 12 MHz of zero-wait- 
state speed at your fingertips with the GV-286 
Model 120. starting at just $1,750. Or. opt for 
the blinding 16 MHz with no wait states from 
the now legendary GV-386, for as little as 
$2.425. These machines include design fea- 
tures more advanced than those found in sys- 
tems costing a thousand dollars more 
Features that make them more reliable. and 
more compatible. 

HOW DO WE DO IT? 

No secret. just common sense pneing and 
truly innovative design All backed by a full 
|-year warranty, an expert technical support 
staff and our exclusive 30-day compatibility 
guarantee We can even give you great prices 
on hard drives. printers and other peripherals 

Call PC Designs today Isn't it time you got 
your share of the power? 


Designs 


Call us now at 1-800-32BITPC 


Prices could drop further without nonce 


2500N Hemlock Circle Broken Arrow OK 74012 © 918-251-5550 
19 Rector Street Suite 2705 New York NY 0006 © 212-514-7280 
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FREE CALCULATOR 

I often need to make quick calculations, 
and it’s annoying to have to load BASIC 
each time. The following CALC.BAT 
batch file makes it easy (be sure to type it 
all on one line, with a single space separat- 
ing the %7 and %8): 


ECHO ? CHR$(61)7 %1 %2 %3 84 %5 26 
a6 @9 : SYSTEM | BASIC | FIND "=" 


a7 


Since CALC.BAT pipes data into and 
out of BASIC, you can use all the normal 
BASIC functions. So type CALC (5.1- 
2)°3 + SIN(2.8) to do some quick arith- 
metic, CALC ASC(‘'Z"') to find the AS- 
Cll code of Z, CALC HEX$(123) and 
CALC &H7B to convert decimal numbers 
to hex and back, or even CALC HEX- 
$(NOT &HB7C3 or &H1 A00) to compute 


_ Boolean expressions. 


Be careful not to use more than eight 


| Spaces in anything you type, since the 


spaces are used to separate the nine com- 
mand line replaceable parameters. 
Martin Rayrole 
Pittsford, New York 


This works like a charm on any hard disk 
system with BASIC.COM in a subdirec- 

tory that your PATH knows about. You can 
adapt it to do all sorts of things. For in- 
stance, if you want to maintain a logfile of 
boot-up dates and times (without any of the 
DOS ‘Current date is . . ."’ messages), 

you could inserta 


ECHO ? DATES$,TIME$ : SYSTEM | BASIC | 
FIND /V "2" >> LOG 


line in your AUTOEXEC.BAT file (once 
again, be sure to type it all on one line, 
with a single space separating the pipe 
symbol and the FIND). 

Obviously, if you’re using a non-IBM 
system, substitute the name of your BASIC 
(e.g., GWBASIC) in the examples above. 


SHARE YOUR SECRETS 
Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submissions 
we print, plus an extra $25 if you submit 
your letter on a disk. \f you send a disk, 
please include a printout. Mail your contri- 
butions to User-to-User, PC Magazine, 
One Park Avenue, New York, NY 
10016. 
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5999/7399 Upgrade to 640K.............. 50 IMOUSESYSTEMS MOUSE... "105 
Systems include Keyboard, Bit 7 










Image Graphics, Green Monitor, FIOM oY olTEM I MOUDE...... 
256K DOS, and On-Board Clock 
Calendar. i (awti(iti‘i;™*™~;:C PY NAAN W/O... 


AT&T Color Monitor....675 


Sales Hot Line 1-800-438-6039 pee ere 


“BULLDOG | 


i" COMPUTER PRODUCTS 
ee 3241-E Washington Road * Martinez, Georgia 30907 


Amencan Express Incorporated as Georgia Micro 


Compagq III 
20mb/40mb......3695/ 
4195 
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Just memory, just one slot, 





The only 8MB, 12MHz, E 


JustRAM/AT™ is just RAM memory, end 
lots of it. JustRAM/AT™ supplies 4MB or 
8MB of memory for the IBM PC AT* or 
competibles in e single siot! 


Just one JusiRAM/AT™ memory 
expansion board provides DOS with the 
full 8MB of expanded memory allowed 
by the Lotus/Intel/Microsoft® Expanded 
Memory Specificetion (LIM/EMS), or up 
to 8MB of extended memory for Unix’, 
Xenix® or Pick". Enough memory for the 
most demending epplicetions — with 
room left over for system performence 
enhencing RAM disks end disk caches. 
Enough memory to double, triple, even 
quedruple overall system performance. 


Contact your local distributor or 


Call Toll-Free 


1-800-525-7661 


Dealer/Distributor/OEM Inquiries Welcome. 


84 Inverness Circle East 
Englewood, Coloredo 80112 
(303) 790-7400 * 


™JustRAM/AT ia a trademark of Monolithic Systems Corporation 
“IBM and AT are trademarks of Intarnational Business Machinss Corporation 


“Lotus is a trademark of Lotus Development Corporation. 
*Intal and Above ara trademarks of Intel Corporation 


“Microsolt, Windows and Xanix ara trademarks of Microsoft Corporation. 


*Unix 1@ a trademark of AT&T 
“Pick 15 & lrademark ol Pick Systams 
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Stop singing "The Slot Manegement 
Biues"! With JustRAM/AT™ you can edd 
a full 8MB now, or add 4MB now end 
enother 4MB later — all in one slot! 


JustRAM/AT™ operetes with zero wait- 
states at speeds up to 8MHz end with 
just one wait-state at speeds up to 
12MHz. Expanded memory is 
implemented in hardware, which is 
much fester than software emulation; 
plus, the Expanded Memory Manager 
(EMM) requires 64KB less conventionel 
memory than emulators. JustRAM/AT™ 
memory also ellows you to backfill your 
system from 512KB to 640KB. 


Digital Solutions, Inc. 


S memory. 


Fully compatible with all softwere which 
adheres to LIM/EMS standards, 
JustRAM/AT™ memory is also com- 
patible with Intel's AboveBoard*. Up to 
8MB of JustRAM/AT™ and AboveBoard 
memory may be used as expanded 
memory within a single system using 
the EMM software provided with 
JustRAM/AT™ memory, AboveBoerd 
memory or Microsoft Windows’. 


Backed by a five-year parts end labor 
warranty, all JustRAM/AT™ memory 
Products are engineered for a lifetime of 
error-free operetion. 


Distribution Pius Tricom 


(404) 955-4488 1-800-492-5316 (in Marylang) (516) 483-9700 
1-800-241-6651 1-800-638-7654 1-800-TRICOM1 
(outssda Georgia) (Outside Maryland) (outside New York) 

Mail to: Monolithic Sysiems Corp., 


84 Inverness Circle East, Englewood, Colorado 80112 
0 Sounds Great! Where can I buy one? 


C1 Have e sales rep call. 
0 Send me more information immedietely. 


tman Cloem Olvarn Oleeater Oi distributor [1 end user 
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PROD UC es ita, 


POWER USER 


Moving light-bar menus for dBASE III Plus; hiding outlines in Word; printing hand-fed 
documents without leaving the current screen in WordPerfect; making WP number lists. 


NUMLIST 

Here’s a way to create a list of sequential 
numbers (1 to n) in WordPerfect without 
resorting to an external program. Create a 
macro that simply enters a paragraph num- 
ber and a carriage return, e.g., 


<Ctrl-F1e> Begin macro definition 
<Alt-N> Call it Alt-x (for Number) 
<Alt-F5>2 Select paragraph number 
<CR> Confirm automatic numbering 
<CR> Enter a carriage return 
<Ctrl-Fl6> End macro definition 


To create numbers, you just hit Esc, type 
in how many numbers you want, and press 
Alt-N. Reveal Codes will show each as 
[Par#:Auto]. 

Define the format of the numbers next; 
place the definition above the column of 
hidden (Par#:Auto] characters. You can 
define Arabic or Roman numerals, periods 
or no punctuation, and so forth. The defin- 
ing process in WP 4.2 uses Mark Text, 6 
(Other Options), 1 (Define Paragraph 
Numbering). 

Saving the file using Text In/Out will 
| now preserve the numbers as such, not the 
[Par#:Auto] codes. If the saved file con- 
tains nothing but these numbers, you can 
retrieve it into any document that needs a 
list of numbers. 

For long lists of numbers, this proce- 
dure can save considerable time over typ- 
ing the numbers one by one. 

Collier N. Smith 
Longmont, Colorado 





I modified Mr. Smith's original idea to 
take advantage of WordPerfect's repeat 
feature, using the Esc key. To use this fea- 
ture, you press Esc, type a number, and 


then hit a repeatable key. Keys that repeat 
include the arrow keys, Alt-key macros, 
and any alphabetic key. 

—Neil J. Rubenking 


PRINTGO 

Figure | contains a simple and effective 
macro for printing multipage documents 
on a hand-fed printer while continuing to 
edit another WordPerfect document. In 
normal operation, you'd have to leave the 
current screen and issue a “‘GO"’ to the 
printer after the paper is in place, thus: 


<Shift-F7>4G<cR> 


My suggested macro lets you keep the cur- 
rent document on-screen and simply press 
<Alt-G>. 

Marion Finkler 

New York, New York 


It’s certainly easier to hit Alt-G than it isto 
go into the printer control screen. Howev- 
er, you want to be quite sure to hit it only 
when the next page is already in the printer 
and ready. If your printer has a good-sized 
buffer, the beep signaling the next page 
will come long before it's actually time to 
change. Don’t just hit Alt-G when you 
hear the beep; wait until the new page is 
ready.—Neil J. Rubenking 


<Ctrl1-Fig> 
<Alt-G> 
<Shift-F7>4 


Begin macro 


G<CR> Give a 


<Ctrl-Fid> 


reid 





DBASE III PLUS MENU 
Here is a simple **lite-bar’’ menu program 
(Figure 2) for dBASE III Plus that allows 
selection either by entering the first letter 
of the desired choice or by positioning the 
cursor and hitting the Enter key. dBASE II] 
Plus’s macro capability, coupled with its 
INKEY() function, are the keys to this ap- 
proach. 
Doug L. Brisbin 
Shinnston, West Virginia 


Mr. Brisbin’s implementation of the 
‘moving light-bar'' menu is especially 
flexible, as it lets you set the row, col, 
m_line, and cmult variables to position 
and space the menu as desired on the 
screen. To make the program even more 
generic, | added changing prompt mes- 
Sages, response to the Esc key, and a trap 
to ignore unprogrammed keystrokes (e.g., 
PgDn) whose INKEY() values fall below 
65 or above 122. Interestingly, you must 
SET ESCAPE OFF to make the Esc key 
work as the user would expect it to, that is, 
to escape from the menu and RETURN. 

To change the spacing of LITE- 
BAR.PRG so itallows more menu choices, 
simply reduce the value of cmult and in- 
crease max_ans. 

If you need room for still more choices, 


definition 


Call it Alt-G 

Go to printer control menu 

for GO and leave the menu 
End macro definition 





Figure 1: A WordPerfect mucro that simplifies editing while printing. 
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2 
g 
3 
8 
ALL PRODUCTS, LOWEST PRICES, 
i EXPERT ADVICE 
i INTRODUCTORY OFFER 
Hitachi CDR-1503S CD-ROM drive $996 
= and your choice: 
a ~Groher Electronic Encyclopedia (+880 after 1/88) or 
—~Microsoft Bookshelt wilh MS-DOS Extension or 
=  ~McGraw-Hill Science and Technical Reference Set or 
8 —PC-SIG 817 PC Software Programs 
= Hijtachi CDR-1563S CD-RDM DRIVE $729 
s with Digilal Audio Input/Dutput $929 


none 


Full heaght - standalone - front auto load - Hi-Fi CO audio capa- 
bilities (with CO PLAY described below) - dassy chain capabil- 
abes - for IBM PC/XT/AT and full compatibies 


Binachi CDR-3500 CD-RDM DRIVE $829 
with Digital Audio Input/Dutput $979 
Half heigat - internal mount - same features as Hitachi 


: COR-1503S 


CORO WORM ome 


ofOM (WORM 


WORM = «CDROM Gu 


cD ROM 


CDROM womy CDROM = WOR 


cDeCM whew 


a ae 


coRoM 


alay 


ep Ro 


oR 


woe 


"WORM DRIVES—400 MB 
—800 MB 
Full height - standatone - for IBM PC/XT/AT and full compatibles 


Bay for pricing on all Hrtachr, Phithps Denon Sony and 
Panasomne doves 


SOFTWARE FOR HITACHI AND CDMPATIBLE 


Bco-puay $95 
Permits user to play CD audio disks RAM 
resident Pop-up” accessory - compat- 
Idle with all mayor software - recognizes 


CD and displays track title information - 
outputs to headphones or stereo am- 
pier 


Bcp-PLAY + SAMPLER $195 
Same features as CD-PLAY plus CD sam- 
bling functons lor electromc musicians 


"cotest $195 
Tests accuracy ot data storage on CD audio disks - for 
audiophites, CD-Professionals {available soon) 


8cp.uTimes $195 
Quick Basic routines permut software developers to access CD- 
ROM/Audio dave capabiities 


* Deve ual have authe exp capatorien 


Bopp Sells all CD-ROM sottware products including the 
International Oichonery of Medicine and Brology - Med Line - 
Library References and Indexes - Encyclopedia of Chemical 
Technology - Corporate Databases 


Sopp offers many CD-ROM software products on a low 
cost two week trial basis Call for details 


Bay for Prices/Catalogues Special prices for first hme 
customers, computer dealers, corporate/government ac- 
counts, ibranes, educational insttubons International stip- 
ments a specialty 


TO ORDER CALL 800-MEGABYTe (634-2298) 
INQUIRES CALL 212-996-6999 


Policy Credit cant customers nof charged until order shipped. 
Shipping and handling extra Personal and company checks re- 
quire 3 weeks to clear For faster dehvery use your credit card 
(add 3% for MC and Visa, add 5% for AMEX) or send acashi- 
er’s check of bank money order New York residents add B 25% 
sales tax Allpnces areU S A prices and are subject to change 
and all lems are subject to availability Detective software will 
be replaced with the same item onty Hardware will be repiaced 
‘or repaired within the terms and hmuts of the manufacturer's 
warranty We cannot guarentee compatibility All sales are fi- 
nal and returned shipments are subject to a restocking tee 


coP é 

*@ Compact Disc Products, Inc. 
217 East 85th Street (Suite 216) 
New York. NY 10028 
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= POWER USER 


*** LITEBAR.PRG for dBASE III Plus 

SET TALK OFF 

DO WHILE .T. 
CLEAR 
EET EECA OFF 
row 922 
m_line=24 
col =i 
emult #15 
etr st 
max_ans=4 


&& Main LOOP 


&& Menu ROW() 
&& Prompt messsge ROW(} 
&& Cur choice CoL(} 

&& Column incrementer 
&& Column positioner 
&& Position controller 


ns_i ="aADD’ 

9ns_2 =‘EDIT‘’ 

sns_3 ='PXINT’ 

ans_4 ="QuIT’ 
1=’Append s new Record’ 
2='Modify this Record’ 
3<'Print this Record’ 

mess_4=‘Exit from this Menu’ 





@ row-1,2 TO rowtl,76 DOVELE 
@ row,col+lecmult SAY sns_1 
@ row,col+2*cmult SAY sns_2 
@ row,col+3*cmult say an: 
@ row,col+4*cmult Say s: 








DO WHILE .T. && Menu LooP 
indx=sTR(ctr,1) && User choice 
@ row,colt¢ctrecmult GET sns_sindx 
@ m_line,3@ SAY mess_sindx 
CLEAR GETS 
key = 6 
DO WHILE key = E 

ksy © IWEEY() 
ENODO 


@ m_line,3E 
DO CASE 
CASE STR( key,2)$" 4,24, 5,19° 
* Rt/Dn/Lit/Up srrows 
@ row,coltctrecmult SAY sns_sindx 
CUrectr+lIF(ETR(key,2)$" 4,24°,1,-1) 
ctreIIF(ctr>max_ans,1,ctr) 
ctrelIF(ctr<1,max_ans,ctr) 
indxesTR(ctr,1) 

CASE key=13 
inds=SU88(sne_éindx,1,1) 
EXIT 

CASE STR{ key, 2)$"17,27" 
inds="Q*" 

Exit 

CASE key<65,0R.key>122 
* ignore 

CASE CHR(key)$"AsEePpQq" && Choices 
key=IIF (key>9Z,key-32, key) 
inds=CRR(key) 

ExIt 
ENDCASE 
ENDDO 
SET SSCAPE ON 


&& Clesr Message 


&& <ENTER> 


§5 <BsC>epe 


6& Junk 


DO CASE 
CASE indxe*a* 
? "DO Append routine” 
CASS inds=*E° 
? "DO Edit routine* 
CASE indx=*P" 
? *DO Print routine~ 
CASE indx=*9° 
ExIt 
ENDCASE 
WAIT 
ENDDO 911 





Figure 2: A moving light-bur menu technique 
for dBASE Iii Plus, complete with changing 
prompt line. 





additional row(s) can be added as follows. 
First, decrease the value of row and draw 
the bottom of the DOUBLE box one 
ROW() lower. Next, recalculate the value 
of row each titne in relation to ctr. For ex- 





ample, to create a 5 by 2 stack of ten menu 
choices, the two ‘“@_ row" statements in- 
side the Menu LOOP must begin with 


@ IIF(ctr<6,row, row+1) 


Unfortunately, this excellent menuing 
system depends on the INKEY() function, 
and so cannot be used with dBASE II or 
Ill. Clipper and FoxBASE Plus users can 
rejoice in the simplicity and speed of their 
built-it MENU TO capability. I'l be 
amazed if dBASE IV doesn’t include this 
too.—Brad Stark 


DEFAULT DILEMMA 

1 use WordPerfect both as a programming 
and text editor. Each function requires rad- 
ically different default settings. Initially, 1 
ran macros to alter the defaults for the task 
at hand, but | was frustrated by having to 
run a macro every time I started a new doc- 
ument or program. | also came to prefer 
programming in the EGA 43-line mode, 
but | still wanted the 25-line mode for other 
text operations. Unfortunately, the screen 
lines function is only available through 
WordPerfect’s setup option (WP/S), so 
you can't access it in a macro. 

WordPerfect retains its various default 
conditions, as well as color settings and 
Ctrl/Alt-key definitions, in the {WP}SYS 
-FIL file. To save these values, you simply 
copy (not rename) {WP}SYS.FIL to an- 
other filename. I have used {WP}SYS.25 
and {WP}SYS.43 for my 25- and 43-line 
modes. You can repeat the process for as 
many default setups as you need. 

Later, to utilize a particular default set- 
up, you just copy the appropriate custom- 
ized file back to {WP}SYS.FIL before 
starting WordPerfect. For instance, my 
batch file to start in the 43-line mode reads 
as follows: 


ECHO OFF 
cLs 

EGA43 

EGACOLOR #0 38 

COPY {WP}SYS.43 {WP}SYS.FIL 
WP/R/M-RULER43.MAC 


The other lines in the batch file switch 
the EGA into the 43-line mode, set the 
background color (programs courtesy of 
PC Magazine), and start WordPerfect with 
a macro that provides a ruler line at the bot- 
tom of the 43-line screen. 
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You can also use this method to provide 
personalized versions of the program for 
multiple users. It slows program loading a 
bit, but it is preferable to keeping multiple 
copies of WordPerfect in separate subdir- 
ectories. 

Bruce V. Templeton 
Elko, Nevada 


if you share a WP system with other users 
who have different preferences, adopting 
this system will let each person use WP ex- 
actly as he wants to.—Neil J. Rubenking 


HIDDEN OUTLINES IN WORD 

The combination of Wora’s outline feature 
and its hidden text feature is ideal for those 
who use outlines but who don’t want their 
level headings or notes as part of their final 
document. 

The trick is to write all level headings 
and outline notes in hidden text, then tog- 
gle the hidden text on and off using the Esc 
Window Options ‘Show Hidden Text’’ 
command. This lets you work from an out- 
line and notes on-screen, then hide all un- 
wanted text instantly by toggling *‘Show 
Hidden Text”’ to off, leaving only the doc- 
ument in view. If you use a macro program 
with Word, you can even toggle the outline 
text to show or not to show with a single 
keystroke. 


Another benefit of using hidden text for 


writing the outline is that Word shows hid- 
den text differently from regular text—un- 


derlining it in graphics mode, and using a | 
| however, this hint will be handy. Word- 


different color in text mode. This keeps the 
outline clearly visible even in document 
mode, in which Word doesn’t indent the 


| level headings as in outline mode. 


Bob Brody 
Los Angeles, Califomia 


Another thing you might keep in mind is 
that you can show the same document in 
two windows simultaneously, showing 
hidden text in one window but not the oth- 


er. This technique will let you see your | 


document complete with outline and notes 
in one window, while you see only the doc- 
ument in the other window. This can be 
helpful if you want to see your notes or out- 
line but find that they are cluttering up the 
screen, making it difficult to read the docu- 
ment on-screen for continuity. 

—M. David Stone 


WHATS IN A NAME 


When you tell it to SAVE a file (FIO), 


WordPerfect displays the old filename and 
allows you to change it, e.g., ‘Document 
to be saved: A:\SUBDIR\FILE- 
NAME.EXT”’. Then, if the specified file 
exists, you get the message, **Replace 
A:\SUBDIR\FILENAME. EXT? (Y/N)”’. 

When working quickly, I occasionally 
don’t hit the Enter key hard enough to reg- 
ister, so the *‘Y’’ intended to answer the 
second prompt becomes the first letter of a 
new filename, and the old filename disap- 
pears. After canceling the command with 





Fl and trying again, I get the message | 


‘*Document to be saved: Y:\SUB- 
DIR\FILENAME.EXT”’. Even though I 
canceled the command, the filename asso- 
ciated with that document got changed. 
The same kind of thing could happen if 
you start to type in a new filename, then 
change your mind and cancel. 

One obvious fix is to retype the entire 
pathname, but this is often inconveniently 
long. A simpler solution is to SAVE (F10) 
again, type the correct first letter, and then 
CANCEL (Fl) again. SAVE (FIO) yet 
once more, and you’ll find that the stored 
filename has been corrected. 

Alan D. Legatt 
White Plains, New York 


This tip only relates to WordPerfect, Ver- 
sion 4.1 and earlier. The problem was 
Jjixed in Version 4.2, and it would be smart 
to upgrade. While you wait for it to arrive, 


Perfect Corp. is continually reworking the 
program to eliminate such bugs. If you 
have a version of WordPerfect with a rec- 
ognized bug, you can get your WordPer- 
fect disk replaced free. Call WordPer- 
fect’s order desk at (800) 321-4566 to 
arrange it.—Neil J. Rubenking 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we’ll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 


your letter on a disk. If you send a disk, | 


please include a printout. Mail your contri- | 


| butions to Power User, PC Magazine, One 


Park Avenue, New York, NY 10016. HE 
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TAKE 
THE BYTE 
OUT OF 
32” DISK 
PRICES. 


.88¢ 


Media Source soothes the 
sting when purchasing your 
diskettes. All of our disks 
are fully certified. Each disk 
has an unrestricted lifetime 
warranty. There are no 
hidden costs. All diskettes 
come with labels, sleeves 
and write protect tabs. 


Sony 3Y ” 
Single sided, 
Boxes of 50... . $1.09 ea. 
Double sided, 

Boxes of 50... . $1.39 ea. 

Generic 34,” 
Single sided, 
Boxes of 50.... 
Double sided, 
Boxes of 50.... 

Generic 5%,” 
Double sided, 
double density 
Boxes of 100... 


id. 


77 source 
Order by phone 


1-800-356-2553 or 


.88 ea. 
98 ea. 


.29 ea. 





e% 
AY 
404-952-2990. We accept MasterCard, 
VISA, American Express & Discover 
Cards. COD available. 24 hour shipping. 
Next day air available. $4.00 per box 
shipping and handling. 
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95% of the Top U.S. Companies 
Solve [heir Complex 
Numeric Problems with APL 


... Shouldnt You? 















In businesses where 
complex numeric problems 
are a daily challenge, 
professionals from all 
walks of life rely on the 
APL* PLUS® System. 


The APL& PLUS 


System 


Thousands of professionals in a 
wide range of fields—invest- 
ment research, insurance, cor- 
porate finance, engineering, 
and science —find the 

APL PLUS System the per- 
fect software for complex prob- 
lem solving. That's because its 
natural mathematical orienta- 
tion and conciseness of code 
provide the ideal environment 
for model building, array han- 
dling, system prototyping, and 
matrix manipulation, And for 
your connectivity needs, the 
APL» PLUS System runs on a 


A PLUS XWARE® PRODUCT 






APL is indispensable in devel- 
oping mathematical models for 
pricing financial securities such 
as options, futures, and bonds. 
Complex mathematical algo- 
rithms are programmed quickly 
and concisely. And, empirical 
research is facilitated by APL’ 
unmatched capabilities in 
manipulating and analyzing 
arrays of data. 


Mark Schroder 
Optlon Research Speclalist 
Prudential Bache 






















When you need to consider 
three classes of service, numer 
ous fare types, and multiple 
connections, fare pricing anal- 
ysis without APL is a Herculean 
task. APL's ability to manipu- 
late tables of data with a single 
command enables us to explore 
a wider range of scenarios as 


wide range of machines and fast as we can think of them. 


operating environments. 
A; Mike Fisher 
Why not give yourself the Manager, Systems 
analytical edge, for only Development 
$695? Call 800-592-0050 and Pan American World Alrways 


we'll show you how to put 
the APL* PLUS System to 
work in your specific 
application. 


STSC 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 
800-592-0050 

301-984-5123 in Maryland or 
Canada 

Telex 898085 


Each quarter we consolidate 4 wa) 
and analyze historical data, 
current data, and forecasts 
from over 800 entities within 
GE and then quickly compile it 
into a comprehensive series of 








The APL *& PLUS System is available for the mainframe. 14M PC and compatibles. 
Macintosh, and machines running UNIX and VAX/VMS. The APL& PLUS System may 
be purchased through dealera and distributors worldwide. 


APL#& PLUS and PLUS*® WARE are registered trademarks of STSC, Inc. UNIX. 
Macintosh, and 1@M are registered trademarks of AT&T Bell Laboratories, Apple 
Computer, and International Ausiness Machines Corporation, respectively. 

Top companies according to the April 17, 1987 issue of Business Week, 


*U.S. suggested retail for DOS version. International prices stightly higher. 


reports. With APL we get it 
done in a third of the time it 
would take us using other 
methods, 


Eric Baelen 

Manager, Business Systems ; 
Development 

General Electric Company 
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LANGUAGES 


_A program that converts a byte into a string of binary bits; keeping a record of backups inC; a 


BASIC 


ABETTER PAUSE 

| In his PC Lab Notes on QuickBASIC and 
Turbo Basic, Ethan Winer suggested that 
| delay routines should be written: 

xX = Timer 

While Timer < X + Seconds 
Wend 


Unfortunately, that approach could give 
the unwary programmer a very long wait if 
it is executed within the specified number 
of seeonds before midnight. Though it is 
slightly more complicated, the delay rou- 
tine shown in Figure 1 is accurate to within 
. | second and will never hang the system. 
Jim Hahn 
Crete, Hlinois 


Boy, some people sure are fussy. But 
you're right—once in abont a zillion years 
some poor sonl will sit there staring ata 
blank screen, keyboard apparently locked, 
wondering what happened. This rontine 
does the trick.—Ethan Winer 


sub Delay(T!) 
Di = Timer + T! 
If D! > 86399.9 Then 
Di = DI - 86498 


While Timer > 1 : 
End If 
While Timer < D! : Wend 
End sub 


Wend 








a pause of a specified monber of seconds. 


Figure 1: A QuickBASIC subprogram to create 





Cc 





When backing up files on my hard disk, I 
need to be able to tell at a glanee when I last 
backed up. | wrote the program LAST 
-EXE to automatically ereate a zero-byte 
file whose name is the date of the last back- 


/* last.c - 83/98/87 
To compile: 
c88 last 
bind last 
*/ 
main() 


char last(9j; 


strcat( last, ".@@@" ); 
/* make sure 
if ( last[9) 

last[9) 


exit(9)3; 


: bakup.bat - 93/98/87 


STAMPING SUBDIRECTORIES 


iy ae are mente i 


BASIC delay routine; and a Turbo Pascal error handler that helps locate bugs. 


AOR. Re eS 
Me gn. Soe 
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up. The file extension is *.@ @@~ to 
make it easy to see in a directory listing. 
By including LAST in the batch file ] use 
for making backups of a subdirectory, the 
file is always up to date. 

LAST.C, in Figure 2, was written for 
DeSmet C 2.51, but it’s simple enough 
that it could be modified and recompiled 


dates( last ); /* get the date in MM-DD-yY format 


/* add ".@@@" to it 


it begins with a zero if less than 19 


creat( last ); /* create a file using MM-DD-YY.@G@@ 





Figure 2: The DeSmet version of LAST.C, which date-stamps directories. 


: backs up the current directory on c: to a: 


*.bak 
*.@G@@ 


erase 
erase 


: insert the commands for your favorite backup program 


| | backup 
' | Last 
¢ end of last.bat 


=. as 





here 


| Figure 3: A sample batch file showing how LAST.EXE night be used. 
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/* mlast.c 
To compila with Microaoft c 5.8 
cl last.c 
To compila with Quickc: 
cl /qc laat.c 


*/ 
#include<aya\typea.h> 
#includa<sys\stat.h> 
#includa<dos .h> 
f#defina ERROR -2 


main() 
struct doadata t DATE; 


char laat[(13]; 
int fila; 


_dos_gatdata( &DATE) ; /* call Dos for syatem data */ 
/* put data in format */ 


i 
PRODUCTIVITY 


nary digits. It also demonstrates a general 
programming technique you can use in 
other circumstances. In order to test 
whether each digit should be 0 or 1, we 
have to compare the byte with successive 
powers of 2. If the arithmetic AND of the 
byte and the power is nonzero, that digit is 
al. It’s not difficult to catculate a power of 
2 using the SHL function—2 to the n power 
is (1 SHL n). However, since we're con- 
cerned with eight particular powers, a 
simple table lookup is faster. The array 


sponding power of 2. In general, you'll 
gain speed if you can replace a calculation 


aprintf (laat, "t02d-%82d-%92d", DATE.month, DATE.day, DATE.yaar-2988); with a table lookup.—Neil J. Rubenking 


strcoat({ last, ".@G@@" ); /* tack on file axtansion «/ FILLINGA STRING 
/* craata the fila */ You will often need to fill up a string to a 
if((fila = craat( laat, S_IWRITE)) == ERROR) certain length with one character. If you 


al 
cloaa(fila); 
axit(9); 


Figure 4: A version of LAST.C for the Microsoft compilers. 


with almost any C compiler. The batch file 
in Figure 3 shows how LAST.EXE is used 
in my backup procedure. 
Mel Tearle 
Phoenix, Arizona 


This is a fine example of a simple C pro- 
gram that cleverly handles a useful task. It 
creates a 0-terminated string containing 
the DOS system date. Then the filename 
extension, ‘‘.@@@"”’, is concatenated to 
make a DOS filename. The C library 


Bstring = STRING(16]; 
VAR 
I: Integer; 


FUNCTION Sinary(S : Syte) : BString; 


VAR 
® : Byte; 
Temp : SString: 
const 
Power2 : ARRAY[1..9] OP Byte = (128,64,32,16,9,4,2,1)3 ReadLn(I); 


BEGIN 
Temp := 99999999"; 
FOR P := 1 TO 8 DO 


Figure 5: A routine to print numbers in binary. 


printf (°\nError craating dataatamp fila*); 
aa 





need a string of five spaces, you might use 
aconstant: 


STRING A := ° "3 
But when you need 50 spaces, you must 


cal function FILLCHAR and construct the 
creat) function generates the directory en- | simple function FillString (Figure 6) to do 
try. Since no characters are written to the | the job. The syntax is very simple: 

file before it is closed, it has a length of 0. 
Figure 4 contains a listing for LAST to be 
used with the Microsoft C 5.0 and QuickC | This returns astring of length 50 filled with 


STRING A := Fillstring(58,’ °); 





compilers.—Richard Hale Shaw spaces. 

Francis Chen 
TURBO PASCAL Oya onal 
ae eS SSS ees Canada 
BINARY 


The program in Figure 5 demonstrates a | Note that the call to FillChar inserts one 
routine to convert a byte into a String of bi- | more copy of the character than seems 


IP (B AND Power2(P}) <> 9 THEN Temp[P] := ‘1°; 
Binary := Temp; 
END; 


FUNCTION aIntagar(I : Integer) : sstring; 
SEGIN 

SInteger := sSinary(Hi(I)) + Sinary(Lo(I))3 
END; 


BEGIN 
REPEAT 
Write(‘Enter an integer, 9 to quits’); 


WriteLn(I, ‘ in binary is ', sIntager(I)); 
UNTIL I = 6; 
END. 
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called Power2 directly relates the eight | 
digits of the binary string with their corre- | 


count them carefully. I use the Turbo Pas- | 


SILENCER 150 





PCIXT competible 

155 watts of power 
systsm runs 5°-20° coolsr 
84% nolse reduction 


$149 










EXPANSION CARDS 
TEMPERATURE TEST 


1. Comdex '86 results 


2. Temperatures over 
115° can seriousty 
degrade retiabhity 


3. Each 18°increase 


cuts longevtty 50% 


90° 





TURBO-COOL 
Power Supply 


Ordinery XT 
Power Supply 


NOISE LEVELS 











Ob(A) @ 1m 
w/o hard drive 











SILENCER 
Power Supply 


Ordinary XT 
Power Supply 


CIRCLE 473 ON READER SERVICE CARD 


04 


TURBO-COOL 150 


TURBO-COOL 200 





PCIXT compstible 

155 wstts of power 

system runs 25°-40° cooler 
50% nolse reduction 


$149 


© PC/XTIMInI AT compatibls 
® 200 watts of power 

* systsm runs 30°-45° coolsr 
* stenderd nolss levs! 


$189 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


© full rsted power 

© low rippis 

* tight regulstion 

* hesvy duty components 


drive connectors 


© FCC; UL; OVP; OCP 





SILENCER 200 
_ —— 


AT compstible 

200 watts of power 
sdjustsble cooling (1.0X-1.3X) 
69% nolse reduction @ 1.0X 


$169 


TURBO-COOL 150X 
FILTRATION SYSTEM 
© Industrlst design 
e 155 watts of power 
* 20°-35° less hest 
¢ 90% lesa dust 


$199 


© pstented twin fsn slope-noss dssign for 
msx. cooling vs nolss (PC/XT) 

¢ high efficiency cooling fsn with user 
sdjustsble speed control (AT) 

* easy Instalistion (Instructions Incl.) 

* rigorously tested; 1 yr. wsrrsnty 


TURBO-COOL 225 





AT compstibis 

225 watts of power 
adjustsble cooling (1.3X-1.7X) 
386 boards snd hsrd drives 
run up to 35° cooler $179 


TURBO-COOL 
COOLING FANS 


© 15°-30° less heat 
* quiet operstion 
© essy Installstion 


PCIXT $64.95 
AT $79.95 
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{$R+ Co} 
PROGRAM DEMO FILL STRING; 
const 
MaxLength = 255; 
, TYPE 
Line = STRING([MaxLeagth |; 


PUNCTIOW Flllstrlag(St_Length 1 Integer; ch 1 Char) 1 Line; 


(eve ewe ewww cee enen: 
q Pill 
{ variable Ch. 
{ MaxLength 
{ 
VAR 
TempString : Line: 
SEGIS 
IF St_Leogth IN [)..MaxLength] TSEN 
SEGIN 
Fillcher(TempString, St_Length+i, Ch); 


If too ahort 


PRODUCTIVITY 





Tempstriog(@) r= Chr(st_Length); 
Fillstring := Tempstring: 


enD 
ELSE 


IF St_Leagth > MaxLength THEN 
Pillstring 1 Pillstring(MaxLength, Ch) 


ELSE Pillstriag := °° 
EMD; 


ee a eens Y 
atriog of length up to MaxLength with the cher } 
1f the length la too long, truncate to } 
atring } 


WriteLn; 
WriteLn(‘More than 255 of 
WriteLn; 


WriteLn(‘S@ apecee -*, Fillstring(S#, *° °}, 


chr(24a) "*, Fhlistring(270, chr(240)), °""); 


WriteLn(Fliistring(28, ‘=*)+"(Concatenatlon Demo)’+Fillstring(20, °+°))}3 


WelteLn; 


wrlteLn(‘Lese thaa @ of *’'w’’ °", Fiilstring(-28, °w’}, °"")3 


Figure 6: A program that creates a string of many repetitious of one character. 








necessary. It fills St_Length+ 1 bytes rath- 
er than just St_Length. That’ s because the 
very first byte of any string coutains the 
curreit length of that striug. Another way 
to fill just the ‘text’ portion of the string 
variable would be 


Fillchar[TempString(1}, St_Length, Ch); 


That is, fill starting at the first actual char- 
acter of the string. —Neil J. Rubenking 





WALKBACK 

Locating Turbo Pascal runtime and 1/O er- 
rors ean be frustrating. Turbo Pascal pro- 
vides only the address of the error in the 
source eode, not the name of the routine in 


which it occurred. | found it necessary to 


get more information about the location of © 


the error. I created a simple walkback of 
the calls leading to the error message by re- 
placing Turbo Pascal's internal error han- 
dler with my own (Figure 7). 

The program keeps the name of the eur- 


| ($N4,C-} 
PROGRAM ErrDemo; 
q A demoastration of srror walkback usiag # usar suppliad } 
{ error haadlar. By: David c. Hamlia } 
TYPE 
Btr26 = GTRING( 20}; 
const 
ProgOdepth = 2; { How daeply aeeted are your calls ? } 
{ Keep thia ss small a possihla to sava space } 
VAR 
Toperr x Integer; (Polnte to top of srritack} 
Errstack 3 ARRAY(6..ProgOepth} DP str20; 


PROCEDURE Pushérr(Stria 1 str2@); 
q Put the Procadura same os tha stack } 
q Call right aftar the Begia ia each procedura or fuaction } 
{ and doa't forgat to call Poperr at the End ? 
BEGIN 
TopErr := TopErr+1; 
IF (TopErr > ProgOepth) THEN 
BEGIN 
TopErr 1= Progdepth; 
ErrStack[TopErr] := ‘*ErrStack Overflow*'; 
END 
ELSS Errétack([TOpErr| := Btrin; 
SND; q{Pushérr) 


PROCEDURE PopErr? 
q{ Take tha Procadura name off the stack } 
{ Don’t forget to call right before the } 
q{ aad of sach procadura or functios in } 
{ which you call PushErr } 
BEGIN 
TopErr 1= TopErr-1; 
IF (TopErr < 6) THEW 
@EGIN 
TOpErr := 8 
ErrBtack(@} t= ‘ErrStack Corrupted’; 
END; 
END; 


q{ thera is a prohlem} 





{PopErr} 


PHOCEDURE Errtalt(ZrrNum, ErrAddr : Integer); 
q arror handlar to demosstrats tha walkback } 





rent routine, or any other pertinent label, at 


VAR 
I, Row, Col ¢ Intagar; 
BEGIN 
WriteLn; 
CASS Hi(£rrNum) OF 
@ 3 WriteaLn(’Usar Brask ‘)3 
1: WrateLn('I/o Error @ ', Lo(srrium))s 
2. 3 WritsLn('Run time Error $ ', Lo(ErrNum)); 
END; 
write(’occurred at ADDRESS: °, ErrAddr}; 
WriteLn(’ le ROUTINE: ', ErrBtack(TopErr |}; 
WritaLn(’Press <Waturn> for Error Walkback: °}; 
Readin; 
eClrser; 
GoToKY (10, 5); 
Write(’ - WALNBACN q. 
Row 3:2 6; 
Col i= 3; 
FOR I 1= Topérr DOWNTO @ DO 
SsEGIW 
GoTOXY(Col, Row); 
Wrlte(ErrBtack{1)128, ° ', 1); 
Row :© Rowtl; 
IF (I = 24) THEN BEGIN 
Row 3= 6; 
Col s= col+24; 
EWD 
END; 
WriteLn; 
writs (’Execution halted.‘ ); 
Walt; { or Turbo will do it for us } 
END; {Errhalt) 


qErrhalt) 





PHOCEDURE UsarTwo(Arg 1 Real}; 
BEGIN 
PushErr(’UssrTwo'); 
WriteLa(‘Squara root of ’, Arg, ’ ls °, Sqrt{Arg)); 
{ this should preduce an error if arg is < 61 } 
PopErr; 
END; {UsSarTwo} 
PHOCEDURE UsarOna(Arg 1 Real); 


BEGIN frontinues) 





Figure 7; A demonstration of tracing the program flow that led to an error with a user-supplied error handler. 
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PushErr({ ‘Userone’ ); 
VaerTwo(Arg)7 
PopErr; 

END; 









(Uaerone} 


SEGIN {ZrrDemo} 
{ Next Two Linea Initislize Errsteck ) 
TopErr s= 0; 


the top of a stack and walks down the stack 
should an error occur. PushErr copies a 
string onto ErrStack and imcrements Top- 
Err, if there is room. PopErr decrements 
TopErr. PushErr should be called right af- 
ter the BEGIN of a routine, and PopErr 
should be called just before the END. 

The error walkback is particularly use- 
ful in debugging overlaid programs. When 
a runtime or I/O error comes up, move the 
code for the offending routine so that it is 
the first in the overlay group. Turbo Pascal 
will then point to the correct location of the 
error the next time it occurs. 

David C. Hamlin 
Hubbell, Michigan 


be a 


4 
< 


if 
i 


i“ 


i 





Errstack(S) := ‘Main 


{ Replace Turbo’s Error Handler } 


ErrorPtr += Ofs(Erris 

{ Bo aomething! } 

UserOne(2)3 (OK) 

UserOne(-1)7 (ERROR!) 
END. 


Program’; 


1ty; 





4 ErrDemo } 
(Figure 7 evuds) 





The program shown here will give you a 
map of the procedure calls that led up toan 
error. If you use it in a program distributed 
to others, you might add a line advising 
them to hit the PriSc key for a hard-copy 
record of the problem. 

The example program allows for an er- 
ror stack of depth 2. If your program uses 
many nested procedure calls, you'll cer- 
tainly have to raise this limit. Also, a re- 
cursive routine could easily overflow any 
stack size you set. If you do use the walk- 
back technique with a recursive routine, 
just pop the error stack before the recur- 
sive call and push it again afterward. For 
example, the commands 








PopErr; 
RecuraiveProc(N-1); 
PushErr(’RecursiveProc’ ); 


will accomplish this —Neil J. Rubenking 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. (ie 
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Who Should Buy Tax Shop 1040? 

Individuals with access to an IBM PC, XT, AT, PS/2, 
or compatible, who prepare their own tax returns or 
those of others. Tax 1040 has already been 
used by individuals, CPA firms, and popular tax of- 
fices to prepare thousands of tax returns. 


The Tax Shop Approach: 

Tax Shop 1040 permits the user to select one of 

two approaches to enter tax information. The user 
May start with supporting schedules where answers 
are automatically carned to Form 1040 and other 
Parts of the retum, The user may altematively start 
with Form 1040 and "zoom" into supporting forms or 
schedules as needed, 


Special Input Features: 

Tax Shop 1040 is extremely fast and easy to use. It 
makes use of a single scrollable Input screen for each 
form. The user "zoom to supporting forms or 
schedules or obtain calculated summary tax informa- 
tion at the touch of a key. 

Supported Forms and Schedules: 

1040, Sch A, SchB, Sch C, Sch D, Sch E, Sch F, 

Sch R, Sch SE, 2106, 2119, 2210, 2441, 3800, 

3903, 4136, 4137, 4562, 4797, 4952, 6251, 6252, 
8598, 8606, 8615, 1040 ES, W-2 Input. (This list is 
subject to change). 


42 West Market Street, Blairsville, PA 15717 


Laser Print Option Available 


TAX SHOP 1040) rem! 
Program Dink 
Der A PC KT AT on Commpmtibere 








Computerize Your 
1987 Tax Return!! 


Quality Tax Software 
(At an Affordable Price) 


[i Super-fast calculations and cursor movement 
Ly User overnde of automatic calculations 
(Ad-hoc support schedules available as needed 
(4 Scrollable input screens resemble tax forms 
| Supports four pnnt options including Laser 

{Y Contains new Tax Act changes 

CPA firm tested 
Not copy protected 













Other Products & Options: a 

1040 Laser Pnnt Option $40 * x 

States (call for availability) $40 co / 

Minimum Hardware Requirements: SF =, 

IBM PC, XT, AT, PS/2, or compatibles with 384K RAM Viea & MasterCard Accepted 
and two floppy disk drives. DOS 2.0 or higher. Hard {Aga $5 stuppng & handing) 
disk recommended. {PA ronderts 200 6% nalos nx} 


(Call for special laser printing requirements). 


412/459-8777 


CIRCLE 736 ON READER SERVICE CARD 


#Tax Shop 





r OR COMPATIBLE 


Ingeaecins the Seagate ST251-1 1: 40 megabytes 
and 30ms access time at an incredible price. 
Features half-height, 5.25-inch size. 

The Kit Includes: 

¢ Seagate Model ST251-1 hard drive 

® Installation manual 


* Cables 
° Lifetime Backup Utilities and manual 
40MB Seagate, 30ms ..... leteiatoiaverelele 20 $479 








; Our AT drives come with data 
abi, mounting slides and manual for quick 
installation. 

Regular AT: 

20MB Seagate, 65ms ....-.000+++ 
40MB Seagate, 30ms 
High Capacity/High Performance: 

43MB MiniScribe, 28ms ......0++000+0+$569 
71MB MiniScribe, 28mS ......200+000++$779 


eee ees G249 
«$479 


“Lifetime Memory Products 
looks like one of the better 
mail-order sources for fixed 
disks. You not only get good 
hardware, you also get your 


money’s worth in terms of | 


warranty, technical support, 

and good treatment from the 
sales staff.” 

Walt Rowinsky 

Dec. 8, 1987 





SCRIBECARDS: 


The ScribeCards by MiniScribe are 
shock mounted, fast-access-time 
hard drives mounted on a controller 
card, 

Scribe 20MB, 68ms... 
Scribe 30MB, 68ms... 
BACKUP SOLUTIO 
20MB Internal Tallgrass.....$389 
60MB Internal Wangtek..... $749 
60MB External ............. $827 
CONTROLLER CARDS: 
PCIXT Floppy/Hard Disk ....$89 
PC Hard Disk ......00000.+.$79 
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The new MiniScribe 3650: 40 megabytes of fast- 
access (61ms) storage space at a fraction of the 
cost of two 20MB drives. 

The Kit Includes: 

® MiniScribe Model 3650 hard drive 

¢ Installation manual 

¢ Hard drive controller and cables 

¢ Lifetime Backup Utilities and manual 


40MB MiniScribe, 61ms ........+0000..$399 











CITS: Our kits come complete with a hard 
drive, controller card, mounting hardware, 
cables, software, and illustrated manual. 


20MB MiniScribe, 55s .....0000000000$279 


20MB Seagate, 65ms ...... «$279 
40MB MiniScribe, 61ms ... + 6399 











12611 Research Blvd. #400 
Austin, Texas 78759 

National Sales Staff: 
1-800-622-8001 Outside Texas 
1-512-335-8394 Inside Texas 


1-512-335-7598 Technical Support 


AT Floppy/Hard Disk.......$159 
LIFETIME BACKUP 
UTILITIES 
Lifetime Memory Products Free with every Lifetime 


hard drive. Easy to use 
reliable and fast! Lifetime is 
a utility program for back- 
ing up, comparing, and 
restoring files between your 
hard disk and floppy disk 
drive. 
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C programs for dumping screens and dialing modems; SORTing out DOS temporary files; 
BASIC programs for auto-exiting to DOS and for generating hot and cold reboots. 


LEAVING BASIC 

Can you run a BASIC program and imme- 
diately return to DOS when it ends? If you 
enter BASICA filename at the DOS 
prompt the BASIC program will run, but 


when it finishes you are left in BASIC and | 


have to type SYSTEM to retum to DOS. I 


| have used SHELL, but that is only a tem- 
| porary exit. 


Suann Lively 
Chicago, Illinois 


When you're in the BASIC interpreter, the 
SYSTEM command, entered in the imme- 
diate mode, exits BASIC and returns you 
to the DOS prompt. Although it's more 
comman to type this command in the im- 
mediate mode of the interpreter, it also 
works as part of a program. Thus, to have 
a program exit automatically, just make 
SYSTEM the last command to be executed 





in the program. Consider the short BASIC 


program in Figure 1. The user can choose 
from three options: T displays the time, D 
displays the date, and X terminates the 
program and returns to DOS. 

SHELL, as you note, causes a second- 
ary copy of COMMAND.COM 10 be load- 
ed and given control. This gives a tempo- 
rary exit to the DOS prompt while leaving 
BASIC loaded. To return to BASIC, the 


_ EXIT command is used. 


10 PRINT "Enter 7,0, or X";INPUT A$ 
20 XP A$="T° THEN PRINT TIMES 
30 IF A$="D° THEN PRINT DATES 


40 XP A$="X" THEN SYSTEM 
5@ GoTo 18 





Figure 1: A BASIC program illustrating how to 
return to DOS automatically. 





SCREEN DUMPS INC 
lam currently attempting to send an image 
of the active graphics screen to a dot matrix 
printer from within a Microsoft C pro- 
gram. The Shift-PrtSc key combination 
works just fine, but 1 would like to auto- 
mate the process so the user doesn’t have 
to press any keys at all. Although I am 
comfortable using software interrupts, I do 
not know assembler. Is there a straightfor- 
ward way, from within the C program, to 
simulate the Shift-PrtSc combination? 
Mark Petrovic 
Stillwater, Oklahoma 


Over the years, this has remained one of 
the most-asked questions. While we have 


shown examples of how to generate a_ 


screen dump from BASIC, assembler, and 
Pascal, | don’t believe we've done so for 
C. The time has come to correct this over- 
sight. Fortunately, mast C compilers make 
it easy by providing direct access to most 





ws While we have shown 
how to generate a screen 
dump from BASIC, 


_ assembler, and Pascal, we 


haven’t for C. It’s time 
to correct this. 











PC interrupts using the int86 function. A 
program in C that generates the Print 
Screen interrupt directly and has only one 
executable line is shown here. 


finclude <dos.h> 
main() 


{ 
union REGS registers ; 
int86(5,éregisters,&registers) ; 


When the Shift-PrtSc key combination 
is struck, the BIOS keyboard handler in- 
tercepts it and generates a software Int 5. 
The interrupt passes control to the print- 
screen routine, which is usually located in 
ROM. The screen is printed and control 
passes back to the original program, 
which resumes operation where it was in- 
terrupted. 

To simulate this process, a call is made 
to the int86 function, which takes three ar- 
guments. The first argument, an integer, is 
the number of the interrupt to invoke. The 
next two arguments are unions that ap- 
proximate the register architecture of the 
8088 processor. Both DOS and BIOS in- 
terrupts normally pass arguments and re- 
turn values through registers. This method 
is fast, efficient, and difficult to do in high- 
level languages. The C program manipu- 
lates a copy of the registers as defined by 
the REGS union. Before the selected inter- 
rupt is invoked, the values in the union are 
copied to the actual CPU registers. When 


| the interrupt is finished, the registers are 


copied to the union specified in the third 
argument. While interrupt 5 takes no argu- 
ments, the REGS structure was included to 
satisfy the requirements of the function. 
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#include <stdio.h> 


main() 
{ 


FILE *modem ; 


if( (modem 


{ 


ee al 


hace i la toe St, 


PRODUCTIVITY 


fopen("COM2",“wb")) == NULL) 


printf("Error accessing modem\n") 


exit() 7 


} 
fprintf (modem, "ATDT5551212\x@p") ; 
fclose(modem) ; 





Figure 2: A C program that sends a dial command to a modem. 


DIALING PHONES WITH C 

I was experimenting with the Kermit com- 
munications protocol recently and needed | 
a small, fast program in C to dial through 
my modem. I have read a little about redi- | 
rection of input and output, but I haven’t 
been able to find any examples about redi- 
recting toa modem. Somehow, I feel there | 
must be an easier way to access COM | and 
COM2 from inside C than by using redi- 


| rection. 


Koay Kok Keong 
lowa City, lowa 


There is an easier way. All “‘devices’’ ona 
PC, including CON, NUL, COMx, PRN, 
andLPTx, can be treated like files for most 
operations. That is, they can be opened, 
written to, read from, and closed. The 
short C program listed in Figure 2 shows 
how the Hayes command string to dial a | 
number can be sent to the second serial 
port, COM2. 

First, the variable modem is defined to 
be of type *‘pointer to FILE.”’ Next, a call 
is made to open the device COM2. Actual- | 
ly, C neither knows nor cares whether 
COM2 is a filename or a device. That de- | 
termination is made by DOS when it is 
called by the C function fopen. The wb 
argument instructs fopen to access the 
file for writing in binary mode. In binary | 
mode, no translation is done on the char- | 
acters, and they are passed directly to the | 
device. 

If no error (for example, having no 
COM2 in the system) is encountered, the 


string needed to cause the modem to dial is 
simply printed to the serial port, COM2. 
The trailing \xOD is simply a carriage re- 
turn. The program can, of course, be mod- 
ified for different COM ports to suit your 
needs. 


DOS REDIRECTION 
When I issue the command DIR 1 SORT, 
the numbers 00083104 and 00083219 ap- 
pear as two of the files. What do these two 
numbers represent, and why do I only see 
them whenever I ask for a sorted directory 
output? 
Gerald McFarland 
Memphis, Tennessee 


DOS provides five standard input and out- 
put devices. They are called standard in- 
put, output, error, auxiliary, and printer. 
DOS also provides the option of “‘redirect- 
ing’’ these devices. By redirecting stan- 
dard input and output, a program can be 
made to receive its input from a source oth- 
er than the keyboard or to direct its output 
somewhere besides the screen. This substi- 
tution is completely transparent to the exe- 
cuting program. 

The three symbols used to implement 
this facility on the DOS command line are 
<, >, and | . For example, typing in the 
command 


DIR > TEMP.DAT 


causes the directory listing that would nor- 
mally be displayed on the screen to be writ- 
ten to a disk file named TEMP.DAT in- 





| 


a 


iba 


stead. Similarly, the command 
SORT < TEMP.DAT 


causes the input to the SORT program, 
which would normally come from stan- 
dard input, to be taken instead from the 
disk file TEMP.DAT. It’s easy to get the 
symbols confused, so to help me remem- 
ber, I think of the symbol as pointing in the 
direction of data flow. 

Rather than having to create and erase 
the file TEMP .DAT explicitly each time we 
want a sorted directory, we'd really like to 
take a shortcut and say 


DIR >< SORT 


What we want is to have the output of the 
DIR command feed directly into the input 
of the SORT command without any inter- 
vention from us. Trying to execute this 
shortcut command will produce an error, 
however. But DOS provides just the func- 
tion we need with the pipe operator, \. 
When we execute 


DIR | SORT 


DOS creates a temporary file to hold the 
information normally sent to standard out- 
put by the DIR command. The SORT pro- 
gram is then executed with standard input 
redirected to read from the temporary file, 
just as we did manually with TEMP DAT. 
The difference is that DOS will automati- 
cally delete the temporary files when it is 
done. 

The strange filenames you see in the 
sorted directory listing are temporary files 
that DOS created while it was “‘piping’’ 
the output of the DIR command into the in- 
put of the SORT command. 

The reason these files appear in the di- 
rectory listing is that they are created be- 
fore the DIR command is executed so the 
output will have somewhere to go. But you 
won't find them in the directory after the 
sorted list is displayed because the files are 
automatically deleted. 

The files have strange names because 
each name is created from a nonsense 
number, such as the current time of day or 
the number of timer ticks in low memory. 
Running DIR | SORT several times in suc- 
cession should produce filenames that 
vary slightly from each other. 

There's one curious point I must leave 
unexplained. While we created just one 
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temporary file, DOS actually created two 
files. 1 executed the DIR \ SORT com- 
inand on a freshly formatted disk and then 
examined the deleted files with a sector- 
read program. One file coutained the out- 
put froin the DIR command, but the second 
was empty and had never been used. 


REBOOTING WITH BASIC 
How can | force a system reboot from in- 
side the BASIC interpreter? I'd like to use 
it to reboot the system at the end of a batch 
file that installs a RAMdisk. 
Edward G. Schwartz 
APO, New York 


PC Tutor, June 23, 1987, gave instruc- 
tions for using DEBUG to create two short 
.COM files to perform either a ‘‘warm'’ or 
“cold” reboot of the computer. For batch 
files, using these would be faster thau 
loading the BASIC interpreter. 

There may be some legitimate reasons 
for wanting to perform a system reset from 
inside a BASIC program, however. The 
following instructions give a BASIC pro- 
gram the ability to ‘‘warm-boor' the com- 


| puter, bypassing the memory check. 


19 REM Warm Boot 

20 DEF SEG = &H4@ 
30 POKE &H72,&H34 
40 POKE &H73,&H12 
50 DEF SEG = &HFFFF 
60 RB = @ 

70 CALL RB 


| To doa “cold” boot, forcing a recount of 


system memory and simulating a power 
ontloff cycle, change the following two 
lines: 


30 POKE &H72,8 
49 POKE &H73,9 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively and answers basic ques- 
tions about DOS and systems in general. 
To see your questions answered here, drop 
a line to PC Tutor, PC Magazine, One 
Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. PG 













NEW 









VERSION 4.0 
$ 9 95 

For IBM “PC's, XT’s, AT's and other DOS machines. e@ 
This 1s the one you've heard so much about - with fast 
compile times, small object code modules, no royal- 
ties, and clear error messages. Version 4.0 is based 
upon ANSI-74 standards with new teatures including: 

 Multi-key Indexed files with up to 24 keys. This advanced feature requires the software 
package Btrieve®Which is optionally available. 

@ Windowing, pop-up's, color and overlays. This advanced feature requires the software 
package Saywhat?!'™ which is optionally available. 

@ ACCEPT numerics with decimal point alignment, numeric checking, AUTO-SKIP, SECU- 
RITY, LENGTH-CHECK, EMPTY-CHECK. 

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE. 

e Level 88's —- READ INTO — WRITE/REWRITE FROM - and DELETE. 

e An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, 8- 
margin tabbing with full screen cursor control. 

Current customers can receive the new version by sending in their original diskette and 
$30.00. This offer expires Dec. 31, 1987 

Also available: Utah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and 
Saywhat?I. Used by 50,000 professionals, students and teachers in 40 countries. 





SINCE 1977 
ee ELLIS COMPUTING™ 
To order call: 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


IBM 1s @ registered Irademark ol Inlernational Business Machines, Inc Btrove 1s @ registered trademerk ol Softcratt. Inc. 
SAYWHAT?! is a trademark of The Research Group Utah COBOL is a trademark of Eilhs Computing, Inc. © 1987 Ellis 
Computing Inc 


Stop battling your 
spreadsheet 


and start getting some work done! 


PC-Calc + is the difference be- 
tween getting the job done, and 
getting the job done fast. 


At the low price of $69.95, you'll 
be able to tackle your account- 
ing, budgeting, checkbooks, 
amortization schedules, ac- 
counts receivable and more 
without the frustration of a com- 
plex program! 


Contact your 
dealer today! 
To find the dealer 
nearest you, call 


1-800-JBUTTON. 


ButtonWare, Inc., 
P.O. Box 5786, 
Bellevue, WA 98006, 
206-454-0479 





But don’t just take our word for it. Go to your local dealer 
and try out a copy of PC-Calc +. It’s the easiest choice 
you'll ever make. 


PC-Cale+® — The Easy Alternative 


Price includes 1 year of technical support, Please add $5 for shipping and handling. 
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10 Mhz = — 
WHOLE EARTH 


WHOLE EARTH 
pa bine TURBO 386 


Features include: 
© 18S Norton version 4.0 $! aa oan 


© 80386 runs at 16 Mhz 
© Enhanced 101 -key keyboard Y ors MB oan Bias 80287 coprocessor 
= AT aye kapbonrd bray Eri © 64K RAM CACHE Toker 80 CPU'® MGP card 
© 44MB Miniscribe 6053 Hard Disk installed; motherboard has | MB 
= eee pict sinetl See aes ee i 
ord ; 28 expan wou ob hm 1 
resolution TTL amber screen oT PB RAMs 1c? MB floppy drive 


2, 2895, a= =.979, 


Complete System — 29mg aT 1395. 3068 AT 1495. 
MAIL ORDERS ONLY 40MB AT 1595. 


Whole Earth Computer System 
“The Best You Can Buy” 
© Technical Support Available 
© Built and Tested in the USA 
© | Year Limited Warranty 
© 30 Day Money Back Guarantee 
© Licensed MS-DOS 3.3 Available 


goods eFCC Approved 


¢ 48 Hour Burn-in 


© 20MB hard drive 
onacard! © Fisina 
single stot 


569. 


“The Company That Calls You Back” 


Whole Earth Access stores, well known throughout California, now sell the finest 
computer products nationwide. We provide total customer satisfaction at the lowest 
polite price We have 400 employees, we perform over 10,000 customer transac- 
tions a week, we do over $70 million business per year! In all, we have the ability and 
commitment to take care of our customers. 


Errors subject to correction 
WHOLE EARTH ELECTRONICS 


me gss “tescen aie FEY | 800-323-8080 


customer support: MAIL ORDER ONLY 
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ANO-NO ON SHIELDED WIRE 

| We recently ran into problems installing 
Western Digital’s StarLAN on shielded 
twisted-pair wiring. The distributed capac- 
itance of the shield, tightly wrapped 
around the twisted pair, attenuates the 
high-frequency component of the signals. | 
This can make it difficult for nodes to de- | 
tect the rise and fall of signals over a long 
tun of wire. The engineer we talked to at 
Western Digital suggested using conduit to 
run cable through electrically noisy areas. | 
Conduit has a lower distributed capaci- 
tance and less attenuation. 

George Mallard 

The Woodlands, Texas 


Thank you for the information, Mr. Mal- 
lard. Before installing conduit, 1 would ex- 
amine fiber-optic alternatives for areas 
with a lot of electrical noise. You can inte- 
grate standard StarLAN cards with Pure 
Data or Codenoll fiber cards running un- 





PAGE 255,132 
TITLE Make the first network drive currant 
WAME LASTORIV 
COMMENT @ 
if the Wovell ehell is loaded, make the firet network 
The command ling syntex fa: LASTORIV 
Returns: & ehell is leaded. 

1 shell is not leaded 
i} 
cr 
uy 


13 carriage retour 
le jline feed 
SEGMENT PARA FUSLIC ‘CODN* 
CErCSEC, DSi CEES 

leon 

FAR 
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CONNECTIVITY 


Fighting capacitance under StarLAN; a program to make Novell network log-on procedures 
independent of LASTDRIVE; getting more hard disk storage under NetWare. 


der Banyan, Novell, or IBM networking 
software. I would rather polish the glass 
end of a fiber-optic connector for 15 min- 
utes than bend aluminum tubing for days. 


FINDING THE FIRST DRIVE 

Workstations on our Novell network have 
different values in their CONFIG.SYS 
files for the LASTDRIVE parameter. This 
complicates network log-on. After a user 
loads the NetWare shell, the Login pro- 
gram, found on the first network disk, is 
tun. This disk is usually F: but will vary 


| with the choice of LASTDRIVE. 


To make our network log-in procedures | 
independent of LASTDRIVE, | wrote a | 
small program, LASTDRIV.COM (see 
Figure |), which makes the first network 
disk current. In this way the start-up batch | 
files can always find Login. 

LASTDRIV.COM satisfies another, 
less-common need. If a user logs out of his 
NetWare ID, the current network drive at 


drive the current drive, 


SHORT ERRORXIT 


aL, @ 


AN, 4CH 
210 


DX, OFFSET MSG1 


iget firat metwork drive Ip 
zeell Novell Dos shell 
tie the ehel} loaded? 


tekip 1f no 
iput drive ID in DL 


qeolect diek 


16811 Novell DOS ahell te change drive 


cR, LY, 
eR, Le, 


smave number of drives in NL 


sget current diek 





LASTORIV 








the time of the log-out becomes the net- 
work drive containing the Login program. 
If the user then changes the current drive to 
access a local device, he may have a hard 
time remembering where to find the Login 
program to establish a new network ses- 
sion, LASTDRIV.COM makes the cor- 
rect drive current in this case, too. 

Arthur Rothstein 

Morgan Laboratories 

San Francisco, California 


Mr. Rothstein's program is useful in cer- 
tain installations, and it demonstrates how 
to test for the presence of the NetWare 
Shell. Note the use of interrupt 21h. The 
comments describe what the code does. 





MORE STORAGE UNDER NETWARE 

Under Novell's NetWare, larger hard disk 
drives usually format to below their stated 
capacity. One reason is that NetWare is 
more picky than DOS about how much of 


yesll Dos 

paid ve eet the dink eucceaefully? 
yekip if yee 

jtry the next drive 

pie the drive 1D within renge? 
iakip if yeo 

39et addrees of error messeqe 

190 to error peth 


reucceseful return code 





return to application 
sea1l S08, do net return 


get eddrees of errer mecesge 


idieplsy meeesge 

call DOS to display messsge 
rerror returns code 

go to centralised exit 


‘Netwere shell ie not loeded’, CR, LF, ‘$* 
‘unable to find LOGIN diek*, CR, LF, ‘$° 


Figure 1: LASTDRIV.COM is an assembly language program that makes the first drive encountered on the Novell network the current drive. 
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the drive it can use when a drive type is | storage capacity under DOS when parti- 
specified in the Compsurf process. tioncd under a program such as SpeedStor 
For cxample, a Priam 130-megabyte | and when listed under setup as a type | gy 3 1 
drive, which has 15 heads and over 1,200 | 9—even though type 9 expects only 15 Novell's conservative 
cylinders, can be used to almost its full | hcads and 900 cylinders. Under NetWare, approach puts reliability 





ahead of squeezing out 
the last megabyte. 


the same drive, when formatted by the 
Compsurf program as a type 9, will be re- 
duced to 112 megabytes—a loss of nearly 
20 megabytes. This storage can be re- 
claimed. however, if the PC file server has 
a BIOS that supports extended drive tables 
(such as the Phoenix BIOS, Version 2.01 
and later). In this case, specifying the 130- 
megabyte Priam Drive as a type 42 (which 
expects 15 heads and 1,024 cylinders) will 
allow the use of over 127 megabytes. 
Many other drives can also be more ef- 

ficiently used by selecting the drive type 
supported under the file server’s BIOS that 
has the number of heads and cylinders that 
most closely matches the hard disk drive 
manufacturer’s specifications. 

Bill Glockner 

San Diego, Califomia 


Mr. Glockner’s suggestion works, but re- 
member that Novell's conservative ap- 


Solve Your proach puts reliability ahead of squeezing 
out the last megabyte. The reliability of 

oy ome hard disk drives has increased dramatical- 

Com atibi ] Problems ly in the last 2 years, but you still might 
Jind circumstances in which crowding ina 


Wi ] LAPLINK few megabytes leads to losses later. 
I e NETWORK YOUR QUESTIONS 


We've just cut your disk problems down to size. With LAPLINK* and new Connectivity Clinic gives you practical so- 
LAPLINK PLUS: The can connect your new IBM PS/2 or laptop with your desktop ona : 
PC, and with just a few keystrokes, instantly transfer files, ivecrorses 6g enure diekaat lutions to networking problems of all 
nest 7 ra of up to 115,000 pated! ce ged oe i types. We'll pay $50 or more for any tips 
* even sets up in seconds without complica! commands or new . 3 : 
configurations and connects any combination of IBM PC, XT, AT, PS/2 or compatible we print, plus an extra $25 if you submit 
en ier runni MS DOS Boe cha aR Bats ee your letter on a disk, and we'll gladly an- 
it’s more * version includes an easy to ins’ : 
device driver that allows for direct disk and printer sharing soit works like a two com: SWEE any questions y ou have, at no charge. 
uuter network. Take a short cut to disk compatibility by picking up LAPLINK* or new We're sorry, but we're unable to answer 
AAPLINK PLUS‘ at your local computer store ens A ; letters personal! 
LAPLINK‘ is still only $129.95, LAPLINK PLUS‘ $139.95. (Including universal Pate Le - 

* cables). Fora free Late : Mail your contributions to Connectivity 
sory cate al oe oes See Travelin oftware Clinic, PC Magazine, One Park Avenue, 
or (206) 483-8088. : 

New York, NY 10016, or you may contact 
CIRCLE 223 ON READER SERVICE CARD Frank J. Derfler, Jr., via MCI Mail (be 


North Creek Corporate Center © 19310 North Creek Parkway ¢ Bothell, WA 98011 © 1-800-343-6080 « 206 483-8088 sure to use Derfler’s box named CON- 


NECTIVITY CLINIC). Pu 
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INTRODUCING THE G/ETHERNET LAN: 





VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 





VERY FAST 





And outperforms the competition every time. * 


Gateway G/Ethernet 


3Com EtherLink™ 


3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 

Novell NE-1000 w/NP600 

Western Digital EtherCard PLUS™ 


You want standards. Now the developer of 
G/Net™ one of the most popular PC LANs in the 
industry, has introduced G/Ethernet. It meets all 
the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway’s 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users to a variety of micro, 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWare®based LANs using G/Remote 
Bridge™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 
*Performancr: scures based on 10-node LAN tests using Novell PERFORM2 benchmark program Your 
actual performance will vary with size of LAN, configuration, and applicationa G/Net G.’Ethernet, and 
G/ Remote Bridge are trademarks of Gateway Communications. Inc Ethernet ia a registered trademark 
of Xorux Corp NetWare 1s a registered trademark of Novell, Inc EtherLink and EtherLink Plus are 


trademarks of 3Cum Corp EtherCard PLUS is a trademark of Western Digital Corp Copyright © 1987 
Gateway Communications, Ine All nights reserved 














367KBps 
448KBps 





tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users. 
“ G/Ethernet is available froni your local 
a Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Use the coupon below today to send for 
our FREE G/Ethernet Performance Comparison 
Testing Report. See for yourself how G/Ethernet 
outperforms the competition. 


1-800-367-6555 
(714) 553-1555 in California 


Oateway 


a communications, inc. 
2941 Alton Ave 4 Irvine, CA 92714 


TPicase rush me the G/Ethernet Performance Comparison Testing 














] Report as well as some more information on the G,/Ethernet LAN. ] 
| Name —- CTF | 
] Company = ] 
1 Address —— | 
| City — = State: ——— Zip — | 
Phone = = PCM205 
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HOW TO SUCCESSFULLY BUY 
THROUGH MAIL ORDER 
AND PROTECT YOUR RIGHTS 








Mail order sales are governed 
by rules of the Federal Trade 
Commission (FTC) and vari- 


ous state laws. These 
lines are published as a service 


guide- 


to you. Remember, the many 
vendors advertising in 
PC Magazine are eager to 





serve your needs. 
re 
FTC rules say: shipping date promised or 
1. The Seller must aE required. A prompt refund 
your order within30days must be made whenan 
of receiving it, unless the order is cancelled. 
advertisement clearly 4. Evenif you've con- 
states it'll take longer. sented to an indefinite 
2. If it appears that your delay, you retain the right 
order will not be Ay a tocancel the order at any 
when promised, the Seller _ time before the item has 
must notify you in writing been shipped. 
in advance of the prom- 5. If you choose to cancel 
ised date, giving adefinite | anorder, that has been 
new date, if known, and paid for by check or moni 
offering youthe opportu- _ order, the Seller must mai 
nity to cancel the order ou a refund within seven 
with arefund or consentto _ business days. If you can- 
a definite delayed ship- cel an order for which you 
ping date or anindefinite paid by credit card, the 
delay. seller must credit your 
3. The Seller's notice must —_ account within one billing 
contain a stamped self- cycle ee receipt of 
addressed card or enve- your request. Store credits 
lope with which you can or vouchers in place of a 
indicate your preference. If refund are not acceptable. 
don’t respondtothis _6. Inthe event that the 
notice, the Seller may item you ordered is 
assume you agree to the unavailable, the Seller may 
delay, but musteither ship not send you substitute 
orcancel your order within merchandise without your 
30 days after the original express consent. 





TIPS WHEN ORDERING 
When ordering by mail: 

State precisely what mer- 
chandise you want, specify- 
ing details such as model, 
make, size, component parts, 
etc.; 

Confirm the price and 
expected delivery date as 
stated in the ad; 

Indicate whether you will 
accept a substitute product if 
the item you ordered is 
unavailable, and, if not, that 
your payment should be 
returned; 

Don’t send cash, you will 
have no record of payment if 
a problem arises, and; 

Keep a copy of your order 
and all other correspondence 
with the Seller. Your records 
should include the compa- 
ws name, address and 
phone number; a description 
of the item ordered; your can- 
celled check or a copy of the 
money order; record of the 
date you mailed the order; 
and any sales slips and ship- 
ping receipts. 


When ordering by phone: 

Note the time and date of 
your conversation and the 
name of the person you talk 
with; 

Make a record of your 
order, the price, its promised 
availability and the compo- 
nents to be expected; 

Save all correspondence 
associated with your order, 
including your cancelled 
check or a copy of the money 
order, and any written confir- 
mation sent by the Seller. 


Questions you should con- 
sider asking: 

Does the advertised item 
come with all necessary parts 
and accessories? Are they 
from the same manufacturer? 

Is it available for immediate 
shipping?. If not, when will 


it be available? 

Has there been an increase 
in the advertised price? 

What warranties does the 
item carry? Who provides the 
service? 

What is the Seller's return 

licy? 

What is the Seller's refund 
policy? 

With whom should you 
correspond if there is a 
problem? 


IF YOU HAVE PROBLEMS: 
1. If you have not received 
your order as promised or if 
the item is defective, immedi- 
ately notify the Seller in writ- 
ing referring to your order by 
description, price, date, as 
well as by account number 
and order number, if availa- 
ble. Make sure you keep a 
ry of the letter. 

2. If you complain by tele- 
phone, send a follow-up let- 
ter to confirm what was said. 
3. If you think the merchan- 
dise is defective, reread your 
product instructions and 
your warranty carefully to be 
sure you don’t expect features 
or performance the product 
isn’t designed to give. Then 
contact the Seller for instruc- 
tions. Don’t return it to the 
Seller until you have been 
instructed to do so. 

4. When returning merchan- 
dise make sure you keep the 
shipper’s receipt or packing 
slip; your right to be reim- 
bursed for postal cost is deter- 
mined by store policy. 

5. If you have completely dis- 
cussed your problem with 
the Seller and are still not sat- 
isfied, write to the consumer 
complaint agency in the 
Seller's state. If you paid for 
the merchandise by credit 
card, you may have rights to 
withhold payment under a 
Federal law called the Fair 
Credit Billing Act. 





PC Magazines Direct Marketing 
Connection inasenvics 


For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


ro You buy direct because it’s con- 

| venient, because you know 
exactly what you want and 
., don’t need any 
Z hand-holding. 










* NEC MULTISPEED «x 


MultiSpeed EL 


* NEW Multispeed HD with 20MB 


save, 2499 & 





* SHARP FAX MACHINES « 


SHARP FO-150/0-210 .. 


FAX PAPER ROLL/BOX OF 6 ROLLS 


949/1149 
- 12/60 


wae 





SYSTEMS _ 


NEC Multispeed a... . 49 
MulttSpeed HD w/20 MB .. 2499 
NEC 1200/2400 Int Modem 299/399 
With Laptop 

NEC Cerrying Case . 

With Laptop 

Extra Nicad Battery . 

With Laptop 


TOSHIBA 
T1000 


T1200 w/cerry casa 
13120 w/LOTUS & carry case 2899 
Toshiba 1200 Bd Int Modem .. eas 
Toshiba Floppy 

With Leptop . 

With Laptop . 80 
Toahiba Cary! 39 
Brooklyn eAdaunw Laptop .. 99/80 
Laplink Avith Laptop 99/80 


T3120 w/c casa 
With Laptop . 

150 
T3100 Numer: 90 
With Leptop . +. 70 
Lephnk Plus ‘with Laptop .. 109/90 


* All Drives Shown Ara Internal * 
FUJITSU/TEAC 90 day werranty 
360k/1 2 Mb 99/129 
Grey Face Plata - Add 

SEAGATE: For PC/XT HALF HT 

40 MB 1/2 Ht 2ams w/cont, cables & 
partitioning softwere 

* PRO PACK 20/30 MB . 259/279 * 
Fully Pretested, PRO PACK includes 
controller, cables, detaillad & 
ttustrated 100 paga manual and 
formet/utility sw.Qne yeer werranty 
PC/XT Ming Kit & Filler Plete .. 10 
* For AT w/partitioning softwere * 
* 40 MB Half Ht 28 ms 

AT Mounting Kit .... 





PRINTERS 


ALPS PRINTERS 

* ALO 200 Color, Narrow 

16 pin, 200/100 cps. 

24 pin, 240/120 cps 

* ALO 300 Cotor, Wide 

18 pin, 200/100 cps 

24 pin, 240/120 cps ... 

Tractor ALQ200/300 

Ribbon ALQ Biack/Color .. 

* P2000 9 pin, 250/125 cps, Wide 
Ser & Per w/Tractor 6 

* P2100 19 pin, 400/200 cps, price 
Ser & Per w/Trector 1129 
* P2400 Cotor, Wide w/Tractor 

18 pin, 250/125 cps 
24 pin, 360/180 cps 
CITIZEN 15/25 299/369 
Sheet Feed/with Printer ... 170/140 
* DICONIX 150 InkJet Peraliel « 
w/3 custom cable 

With any LapTop ... 

* NEC P2200- Per.. 


* CP7 Color - Per 

Unt-Di Tractor for P2/P6 

Bi-O1 Tractor for P2/P6 ... 
Unt-O1 Tractor tor P3/P7 ....... 
Bi-Di Tractor for P3/P7 ....... 
Cut Sheet Feeder tor P2200 ... 
Cut Sheet Feeder tor P2/P6 ... 
Cut Sheet Feeder for P3/P7 ... 
* OKIOATA 192 PLUS IBM . 

* 193 PLUS 16M 


PANASONIC 1092 i-II 
#1592 


* OUADLASER L$1101 . 

* TOSHISA 321 SL . 
*31$L... 

KENSINGTON ri inter and 
* with Printer 





* TOSHIBA x 


T1000 seseseesso 799 T1200.......... 2208 
3100/20 With LOTUS & Carry Case .... 2899 





* NEC x 


New MultiSync Il Model 1402 


P2200 Parallel Printer 


* PLUS HARD CARD 20/40... 525/775 * TOSHIBA 321SL/341SL ... 479/649 x 


MONITORS 


* LOGITECH Auto! 

With Logitech EGA 

With Genoa HiRes 

With Peradise VGA Plus. 

With Vege VGA 

MITSUBISHt 1410 EGA 399 
* AUM 1371 Diamond Scan . “78 * 
With ATI VIP 759 
With Everex EVGA 

With Genoa HiRes 

With Peradise VGA Plus . 

With Peredise VGA Pro .. 

With Vege VGA 779 
* Olamond Scan Tilt & Swivel 15 * 
* NEC MultiSync I-1402 539 * 
With ATI VIP 

With Everex EV 

With Genoe HiRes .. 

With Peradise VGA P! 

With Paradise VGA Pro 

With Vaga VGA . 

* NEC MultiSync Plue 

With ATI VIP 

With Genoa HiRes . 

With Peradise VGA Plus 

With Peradise VGA Pro 

With Vega VGA 121199 
*SONY 1311CR-13" Trinitron Color * 
* Remota TV & RGB Monitor 499 * 
Sony 1311 to IBM Ceble ....... 20 
* SONY Multiscan 1302 

With ATI VIP 879 
with Genoa Hi 799 
With Peradise VGA 59 
With Paradise VGA Pro 

With Vega VGA . 

Sony 1302 to IBM 

Sony 1302 to MAC II Cel 

* TAXAN 770 MuiltiVision ptua 499 * 
With 557 Gold Card 659 
ZENITH ZCM 1490 Flat Sereen 669 
With Vega VGA ... ed 
With Zenith Z-449 . 








DISPLAY CARDS 


ATI_EGA Wonder Enhenced . 
With Multi Scan Monitor 
ATI VIP/with Monitor 
BOCA EGA/with Monitor 
EVEREX EVGA 

with Multi Scen Monitor 
GENOA SuperEGA HiRes 
With Mult) Scan Monitor 
LOGITECH EGA Card & Mouse 299 
With Multi Scen Monitor 

NEC Multisyne GB-1 

With Multi Scan Monitor 
PARAOISE VGA Plus ... 

With Multi Scan Monitor 

Peradise VGA Professional 

With Multi Scan Monitor 

TAXAN 557 Gold Cerd 

With Mult) Scan Monitor .. 
VIOEO-7 Vega Deluxe .... 

With Muitt Scan Monitor 

Vega VGA/with Monitor .. 


ZENITH 2-449 
With Mult) Scan Monitor 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC, 
XT. AT with Function Keys on top 
row. seperete Curaor Control 
Keypad and Numeric Keyped .. 89 
LOGITECH: Bus orSer 9 
All Logi Mice include PLUS Softwere 
* PS/2 Mouee 73 
Publisher Mouse Ser or Bus .. 
LogiPaint/LogiCedd 20/50 
MICROSOFT MOUSE Bus or Ser 
* With Paint Srush & Show Partner * 
Version 6 or Higher 
MOUSE Snes 2p Mouse 
* With Deslon Menu * 
wee LIFE TIM ta Want NTY he 
Senal or Bus 


+ 179/150 


HARD DRIVE CARDS “sacks | moves | pow 


mounaets ORtVE CAROS 


* PLUS HARD CARD « 
20 MB - Singla Slot 
40 MB - Singla Slot 


WESTERN DIGITAL FILE CARD 
Includes Fastback & X-TREE sw 
20 MB FileCard 1 1/2 slots .... 
30 MB FileCard 1 1/2 slota . 


* SEAGATE PRO PACK 20/30MB 


64K RAM 120 na Set of9 ..... 
256K RAM 120 na Set of 9... 
8087-3 PC/XT 5 Mhz 

9067-2 PC/XT BMhz .. 
90287-6 ATS Mhz ....... 
280287-8 ATSMhz . 

80287-10 AT 10 Mhz fs 
80387-19 for 386 Mechines 


Special handlin 


ee, Ber order Air 
shipments add1 in $50) For Printers & 


Monitors 30% {Min $150) Some items may | 


be more Cradit card orders, add 5% to 
amount owed. 


ARCHIVE QIC 40, Uses OC 2000 

* 40 MB internal XT/AT .... 

+ 40 MB External XT/AT . 
MOUNTAIN QIC 40, Uses ‘pc 2000 
+ 40 MB Internet 379 * 

+ 40 MB External 

EVEREX 60MB w/QIC 02 controller 
* Uses CT600: Int/Ext .. 628/729 « 
Uses OC600: Int/Ext 

OC 2000 Single/Box of 5 . 
CT&00/DC600 Ona/Five . 


. 25/110 
- 30/135 


AMT 2400 int w/sw 

EVEREX 1200 Int waelicom oe OS 
2400 w BitCom Int/Ext .... 185/245 
HAYES 1200B/1200 Ext . yee a8 
For SmartCom It Add 
PROMETHEUS 2400G ext .... 
TOUCHBASE SYSTEMS 

World Port 1200/2400 

With any Laptop 

ZOOM HC 2400 Int w/SW 


* FREE DELIVERY x 


* PREPAID ORDERS tN CONTINENTAL USA ONLY * 


Simply mail the check for the exect amount (CA add 6%) es ahown here with 
your order. We will ahip your order UPS Ground, FREE ol any other charges It's 
that simple (credit card orders ara not considered prepaid). Bank chack orders 
shipped immedietety. Personal/Co checka delay shipmant 2/3 weeks. 


POLICY Min order $50. Prices & evailabil 
@ecount for advance payment. Personal, 


subject to chan 
checks delay shipment & 


showroom or waikin setes. Open ecct PO min order $1000, call for specie! pnces All sales final 


paiee peek tied sul to a 20% cher 
HOURS: hone: ate a p 


Min $50) Not responsible lor compelibilily 
CALL FIRST FOR WORKOROER & 


e Shope charges vary Prices reflect 
weeks Add 2% {Min $5) for 
COD, Oiscover, MC, & Visa and 5% for Amex & Optima. COD requires cesh of cashier check No 


REPLACEMENT POWER SUPPLIES 
PC XT 1S0/AT 200 Watts .. $69/99 
DATASHIELO 
300 Wetts Becku 
* 350 Turbo §. 
500/800 Watts Backup | Bee 

* NEW Solld State 3" Hi UPS * 
SS 400/700 Watts UPS .... 649/779 
KENSINGTON Masterpiece 5 e 


wenesene nQgdelera x 


SUPER SPECIALS 


| 


* PREPAIO BY CHECK ONLY * 
* POS TMARKEO BY MAR 10, 1968 « 
AMT 2400 Int Modem w/sw ... 119 
MOCROSOFT MOUSE Bue or Ser 
* With Paint Brush & Show pe oman * 
Version $ of Higher 
PARAOISE VGA + w/Monitor 
TOSHIBA 1200 w/carry case ‘2249 


Special handling charm, $20 per order 

Shipping charges add {Min $20) For 
Printers & Monitors 10% (Min $40) Some 
items may be more. No COO orders. 


LJ Lp | 
12605 HOOVER STREET, GARDEN GROVE, CA 92641 PLEASE REFER TO AD # PC 817 





AT@I The right choice 


6300 w/ 640K 1 Drive.......... $829.20 
wiG4OK 2 Drives .......... 914.42 
wiG40K 1 Floppy, 20 Meg .1139.60 
wiGAOK 1 Floppy, 30 Meg .1167.76 













VT266 {aT 
640K 1.2M 


1000... 
1200. 
3200. 
9100. 












1/2 height fl ON. ass 5 220 . $99.00 
MINISCRIBE 20 Meg ne pear wicont. 132814 
JE 30 Meg 1/2 height w /RLL . 345.95 
Meo 2 height hard driv 
Meo ¥ peght wiFLL 
SEAGATE 40 Meg 72 


G08 Mer at ter 


OMEGA BEPNGULIT 10016. 
(OMEGA BERNOULLI 20-26 
YOMEGA 20 | 1 heh 

JOMEGA 20.+20 Exe 


_IRWIN 20 Mi Mie 





SANTA CLARA Disiless Workstation Aes 
| R KITS 
WESTERN OIGITAL 3 Node LAN lol 
| wi Western Oigital pe boa 
G-NET 86 w 











Entry-level 286 Starter Kit, 4 Users - a 

Has ure 22 Starter Kit, 8 Users aE Gi 
jectude Cards, Keycards, 

| and Manuals. Catl for pricing on other Kits 

INTERFACE CARDS s 








-250.78 ML 192 Pius. .314.50 
456.48 ML 292 Plus 
ML 294 


ri 
PANASONIC 
$185.60 1091) 





ARCNET Passive 
ai9985 | ARCNET Active Hub 





| NOVELL 286 Software 
we ae | SFT Netware Level | 
1409.52 wi 
TOSHIBA Sales epee 
$499.85 P351-2 SP ...$03599 | Eau CDW 














988.17 351-2 Color . 1199.95 | ‘ 
050.00 P351SX. .NEW MOOEL ‘ : 
PACKARD ect monogr pape card” wip.. 99.00 
mon 
AST ‘Turbo aia “ GENOA Sp Spectrum (nor monarapi woes 
N-P Dest NERCULES monographs | 





NEC Leseo ici. 
_NEC LC890 Postscript... 


us 
ivi aries he 





Other Computers Available Upon Request 


MINISCRIBE 30 Mes Flashcard . 


NOUSTON 
{NSTRUMENTS 
Hi DMP-42 











Nie NI OMP-52 
baa 20 Mi al oes Hi DMP-52MP- 
PLUS 1a faa AE ‘Mf 2 ea Oe 


HL DMP 61 PACKARD BELL Green or Amber . 


WESTERN, DIGITAL 30 Ma. 








CALCOMP SUMMASXETCN LSE) 123 Green/124 Amber 
MINISCRIBE 40 Meg 28ms. 1041, 1042 105 fou eet & t2xi8 . 





MINISCRIBE 80 Mag 28s 


PRIAM 40 Meg hard disk 

PRIAM 60 & Med hard dis From Here to snyeneral} in jul Seconds 
PRIAM 130 Mog hard disk . aon OFFICE Faxiine $1370.52 

SEAGATE Ed 0 Me 


SEAGATE 4005 80 Meu hard disk. 


PANASONIC JOCFTTS ME 36 
SHARP F020. 
ars ISHAAP FO-210 “a 
B5OK HORE UWE. ee ees cnee en ceeet [TOSHIBA 3010 ‘aa 





— 
PACKARD BELL 
ed 


V88 (XT Turbo} 
GW-Basic, Serial/Parallel, Color! 
Adapter & Keyboard... eee 


640K, 1 Flo) 


fe} 8 
loppy, Se 
Controller, Keyboard ....+ 


PARADISE? alo 


Se Ee a 
NAYES 1200/1 


US ROBOTICS 2400 








| MOUSE SYSTEMS (Bus Version} . 


, 00S & 
lochrome 





Hz, 0 Walt State, — 


oral. FA 





















EGA MONITORS 

COMPAQ enhanced graphics monttor 
NEC Multisyne Il . 
NEC Multisync PLUS 
NEG etic XL 19 inch 

HX-12E Ni Resolute RGB. 
sory Mut LTISCAN 
TAXAN 770U 






















NEC GB-1 640x480 . 
ORCHIO EGA Card 











QUADRAM EGA 





AST 3291-11 Plus 
EVEREX 12008 /2 













NAYES V Senes . 
IRMA 3278 / 79 Courie 


VENTEL 1200 Int Half Card! 
VEN-TEL 1200 Plus ...... 


VEN-TEL 2400 Exeral 
Smartcom 














808? 2 f $154.33) 

80267-6/ 8 /-10 166.30 / 297.55 /: 

BOE? 16 (ADB 2 a ai oain 497. 

KENSINGTON Masteroiece. 99.99 

KEYTRDNICS 5151 IEM a are. 149.95 

KEYTRDNICS 101 . A 04 6S 
UADRAM Micro Fazers - ; 

Printer Cable (IBM to faoresi &. étt: - + 19.99 
PERMA POWER 6 Uutlel Surge Supp .. 520.40 
TRIPPLITE 
BC-450.......$469.70 10-1200 ....... 3136.85 
BC-1000 755.95 LC-1800...... 189.75 

4 Outlet ........ 44 25 
DATASHIELD 
$994.75 


$560.05 1200 Watt . 
053.28 te 185 


Tore Logimouse Bus Version... “he 


LOGITECH Logimiouse C7 wei puokster « 
jouse SS Version) ........11 













HCROSOFT Mouse (Senal Version}. 
Mouse SYSTEMS (Senal ern. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Nationwide Toll Free 
» | 8a Fa Lo | ¢ > oy Q. 


z= 





row 120000 pons ot BSN Neaeg br Nos ec Arm et EN In Illinois 


Soe SSS (312) 498-1426 (312) 291-1737 


sme 14 seeng tater! ma change TM Regentend Srasear, of (OM ane COMMC) 


CIRCLE 109 ON READER SERVICE CARD 


AAO 


OS ap mae COW 288 PC 







TE a 


206K DRAM ‘ssi: $295 




























































dene MONITOR STANOS ; MONITORS DISK DRIVES 

MOOEL MS-100 S12.95H samsung 54” SEAGATE HARD DISK DRIVES 

+ TILTS @ SWIVELS —_ + STURDY PLASTIC CONSTRUCTION Srioan” MATT TIRIGHTIZOMBIESae a9 
MOOEL MS-200 $39.9587 MONOCHROME ST-238 HALF HEIGHT 30MB 65ms (RLL) $299 
+ TILTS AND SWIVELS * BUILT IN SURGE SUPRESSDA + 18M COMPATIBLE TTL ST-251 HALF HEIGHT 40MB 40ms $469 


ST-277 HALF HEIGHT 60MB 40ms (RLL) S649 
ST-4038 FULL HEIGHT 30MB 40ms $559 
ST-4096 FULL HEIGHT 80MB 28ms $895 


» BUILT IN POWER STATIDN INDEPENDENTLY CDONTADLS 
UP TO § 120 VOLT AC OUTLETS * UL APPROVED 


INPUT 

* 12” NON GLARE, 
LOW OISTDATION, 
AMBER SCREEN 






















































































~ RES 720. 350 Yo HEIGHT FLDPPY DISK DRIVES 
¥ 5’ TEAC FD-55B DS DD 360K 59995 
a aaplacae tagel A 5’ TEAC FD-SSF OS QUAO 720K $119.95 
$1 29,95 5%" TEAC FD-55G DS HD 12M $129.95 
Z 5'a" FUJITSU M2551A 0S OD 360K $89.95 
MULTISYNG — ovncc $548.95 fc mousymerieos MOEN 3333s 
oo Sia" 60K si 
* ORIGINAL CGA EGA/PGA COMPATIBLE MONITOR 5%" DS HD 12M $109. 95 
+ AUTO ene vency, AUSTEN 3°2'' MITSUBISHI DS DD (AT OR XT) $129.95 
NASHUA DISKETTES a eS age ae DISK DRIVE ACCESSORIES 
_ BOXES OF 10 5'" D8/D0 SOFT SECTOR EGA BY CASPER $399.95 MM: nrmountinc HARDWARE FOR IBM 52.95 
gu ear te AOR 3OGe Bh czezrsssrsceomnermcurnone.  Moumme maneronmare Ee 
HI ry 3 i 
3 ‘ OS ob asl $1685 BULK DTY 50 BULM OtY 250 214" BLACK MATRIX SCREEN °16 Cotons FROM 64 5‘. FOO POWER CONNECTORS $1.19 
RGB BY CASPER $279.95 DRIVE SNELO SURES 
Ld . . 
5¥a” OISKETTE STORAGE FILE = ©— $8.95 MH - corn Gacen amen swarcey | RES 8402240 MM cag-2sVs DUALSLIMLINE FORS's” 849.95 
. MUI ROY TAKER * 3Smm OOT PITCH * CABLE FOR IBM PC INCLUOEO aan pty HEIGHT FOR 5°." oe A 
. IAOY, fe -2SV8 L SLIMLINE FOR 8" $21 
_ SMOKED ACRYLIC CASE, MONOCHROME ey syunoa $69.95 MR cac-zrHs ovat FULL HEIGHT FoR 8” 





OIVIDERS * IBM COMPATIBLE TTL INPUT 























VERSION FOR 312” > + 12’ NDN-GLARE AMBER SCREEN 
FLOPPIES AVAILABLE \. \ + ATTRACTIVE CASING WITH A TILT /SWIVEL BASE EASYDATA MDDEMS 
$9.95 At! modets feature auto-dial/answer/redial on busy, 


power up self test, touchtone or pulse dialing, built-in 
speaker, Hayes end Bell Systems 103 & 212A com- 
patible. full or half duptex, PC Talk tl! Communica- 


TOLL FREE 


800-538-5000 


U.S. AND CANADA 
20MB HARD DISK ON A CARD 















2 WAY SWITCH BOXES $39.95 


« CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
+ SERIAL & PARALLEL MDDELS AVAILABLE 

« ALL LINES SWITCHED 

» GDLD PLATED CONNECTORS 8 OUALITY SWITCHES 








6’ INTERFACE CABLES 


tions software with internal models and more, 
MEETS FCC REQUIREMENTS 100% SHIELDED 
18M COMPATIBLE PARALLEL PRINTER $$s6 


fomriang 
: 
Ste 
£221 pal 
CENTRDNICS (MALE TO FEMALE) $15.95 


CENTRONICS (MALE TO MALE) 814585 

1BM COMPATIBLE MODEM CABLE $795 a INTERNAL 

Rez32 SERIAL MALE TOMALED o33e a 12H 1200BAUD%: CARD ‘$89.95 

neste RCYeO ARG EXTENDER $795 4 ~ ia! 10 2 i 
24B 2400 BAUD FULL CARD $179.95 

EXTERNAL 


(NO SDFTWARE INCLUDED) 
120 1200 BAUD 
240 2400 BAUD 


COMPUTER CASES 


Altrective, sturdy steet cases fit the popular sized 
motherboards and include speakers, faceplates, 
expansion slots and all necessary hardware, 


Le, 
































JOYSTICK § $1995 


SET X-Y AXIS FDR AUTD 
CENTER OR FREE MOVE 
MENT 
* FIRE BUTTON FOR USE 
WITH GAME SDF TWARE 
+ INCLUOES ADAPTOR 
CABLE FOR IBM 












» SAVES SPACE AND REDUCES 
POWER CONSUMPTION 


+ IOEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

* LEAVES ROOM FOR A HALF 
LENGTH CAROIN ADJACENT 


StoT 

















SWITCHING POWER SUPPLIES 
PS-135 $59.95 - 


+ FORIBM XT COMPATIBLE 
«© UL APP, 135 WATTS 
+ $V 165A, 12V 424 


















SV SA, 12V 5A 
* ONE YEAR WARRANTY 


PS-150 sow woo: 2898S 
PS-200 = $89.95 


+ FDRIBM AT COMPATIBLE 
« 200 WATTS 
+ SV 220, -12V BA 
$V SA, 12v SA 
* ONE YEAR WARRANTY 


PS-A $49.95 


* FOR APPLE TYPE SYSTEM 
© SV 6A +12V 3A 

“SV 1A, 12V 1A 
* APPLE CONNECTOR 


P$-1558 $34.95 + VARIABLE LINE 
© 7S WATTS, UL APPROVED SPACING & PITCH 


+ BY POWER SYSTEMS i IBM COMPATIBLE PRINTER CABLE $9.95 


+ SV 7A, 12V 3A 


12V 250mA, S$ 300mA ee REPLACEMENT RIBBON CARTRICGE $7.95 


























MTSTYLEFLIP-TOP $34.95 
MT STYLESLIOE-TOP $39.95 
ATSTYLE SLIDE-TOP $89.95 


e FRONT PANEL KEYLOCK AND LEO INDICATORS 


JR. AT STYLE FLIP-TOP $149.95 


* INCLUOES 180 WATT POWER SUPPLY 
¢ FRONT PANEL KEYLOCK ANO LEO INOICATORS 








* 160 CPS DRAFT, 32 CPS NLO MDDE 
* SUPPORTS EPSON IBM 


GRAPHICS 
* 9x9 DOT MATRIX 
* FRICTIDN AND 
PIN FEEDS 

























Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 
s . PLEASE USE YOUR CUSTOMER NUMBER WHEN DADERING 
JDR AV) Ife geye (s\V (25 TERMS: Minimum order $10.00. For shipping and handling include $2.50 for UPS 
Ground and $3.50 for UPS Aur, Orders over 1 (b. and loreign orders may require additional 


110 Knowles Drive, Los Gatos, CA 95030 ius ituse appicenie sates tax. All merchoncive is worenied ior 50 dave ne 


Toll Free 800-538-5000 © (408) 866-6200 fres corphical rom. We resere fe ih rt quotes and io subs mana 
FAX.(408) 378-0927 © Télex 171-110,  sauumneunsognaaadee 


COPYRIGHT 1987 JOR MiCRODEVICES 


THE JOA MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES JDA INSTRUMENTS AND JDR MCRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES. 
(GM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION APPLE IS & TRADEMARK OF APPLE COMPUTER. 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 


INTERFACE CARDS 


oe“ DISPLAY CAROS 
MCT-MGP monocHrome crapnics $5985 


TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 
* SOFTWARS ORIVER ALLOWS COLOR RAF INCS PROGRAMS TO RUN 
ON A MONOCHROME MONITOR ARALLEL PRINTER PORT 


MCT-EGA ENHANCED Grapnics SaDAPTORS] 4995 
100% 18M COMPATIBLE Sre 18M EGA DIAGNOSTICS 

* 256K OF VIOED RAM ALLOWS 640 » 350 IN 15 DF 64 COLORS 

* COMPATISLE WITH COLOR ANO MONOCHROME ADAPTORS 


MCT-GG@ coltorGrapHicsapapton $4995 
COMPATIBLE WITH IBM COLOR GRAPHICS STANOAROS: 


* SHORT SLOT SUPPORTS ROS, COLOR & COMPOSITE MONOCHROME 
* 640/320 1 200 RESOLUTION, LIDHT PEN INTERFACE 


MULTIFUNCTION CAROS 
MCT-M MULTIFUNCTION 
ALL THE FEATURES OF 6 PACK AT HALF THE PRICE 


*0-384R DYNAMIC RAM hata 41645 
* SERIAL, PARALLEL, GAME PORTS, CLOCR ‘CALENDAR 


MCT-MGMID onocrarnicsvo $4 1985 


TOTAL SYSTEM CONTROL FROM A SINGLE SLOT 
* 2 FLOPPY CONT, SERIAL, PARALLEL, GAME FORT, CLOCK CAL 
* RUN COLOR GRAPHICS BOFTWARE ON A MONOCHROME MONITOR 


MCT-MIO MULTI /O FLOPPY $7985 
A PERFECT COMPANION FOR OUR MOTHERBOARDS 

* SERIAL, PARALLEL GAME PORT, CLOCK CALENOAR 

* SUPPORTS UP TO 2 360K FLOPPIES, 720K WITH O08 3.2 


MtO-SERIAL 2nd SERIAL PORT 15" 


MCT-ID MULTI 1/0 CARD $9985 
USE WITH MC T-FH FOR A MINIMUM OF SLOTS USEO 

* SERIAL PORT, CLOCK CALENOAR WITH A BATTERY BACK UP 

« PARALLEL PRINTER PORT ADORESSABLE AS LPT? OA LPT2 


(0-SERIAL 2nd SERIAL POAT 15" 


MCT-ATMF = atmuttiruncnon = $4. 9985 


AOOS UP TO 3 MEGABYTES OF RAM TO THE AT 
* USER ERPANOASLE TO 15 MS OF Minty ZERO  INSTALLEO} 
« INCLUDES SERIAL PORT AND PARALLEL 
ATMF-SERIAL 2nd SERIAL PORT "24" 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) ‘29 


MCT-ATIO AT MULTI/O $§ge5 


USE WITH MCT-A AA ron A Pk slobe OF SLOTS USEO 
* SERIAL, PARALLEL ANO G. 
« USES 16460 SERIAL SUPPORT: ‘CHiPs ¥ FOR HIDH SPEED OPERATION 


ATIO-SERIAL 2nd SERIAL PORT an 


MEMORY CAROS 
MCT-RAM 576K RAM CARD $§ge5 
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 


* USER SELECTABLE CONFIGURATION AMOUNTS UP TO 576K USING 
648 & 266R RAM CHIPS (ZERO R INSTALLED) 


MCT-EMS exPanveo Memory carp §6$12995 
2 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY FOR XT 

* CONFORMS TO LOTUS INTELEMS «+ USER EXPANOASLE TO 2MS 

* ERPANDED CONVENTIONAL MEMDAY, RAMDISR AND SPOOLER 


MCT-ATEMS AT VERSION 139% 


ORIVE CONTROLLERS 
MCT-FOC = Ftorry oisk conTroLteR $2995 
QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 


» INTERFACES UP TO 4 FO0s TO AN IBM PC OR COMPATIBLE 
* SUPPORTS BOTH DS DO AND DS QD WITH 00S 32 


MCT-HDG = Harppiskcontroiien $7995 


pee CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 
PPORTS 1% DRIVE SIZES INCLUOING 5, 10, 20, 30 & 40 MB 
. + bivipe V LARGE DRIVE INTO 2 SMALLER, LOGICAL ORIVES 


MCT-FOG- 1.2 1.2me FLoppy CONTROLLER $6985 
AOO VERSATILITY & CAPACITY TO YOUR XT 

« SUPPORTS 2 DRIVES. BOTH MAY SE 360K DR 1.2 MED. 

* ALLOWS DATA [0 FLOW FREELY FROM KTs TD ATs 


MCT-FH Florevmanocontroiten $13995 


SYSTEM STARVEO FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN 
. palit, UPTO 2 FOOs & 2 HDDs, CABLIND FOR 2 FO0s & 1 HOD 
* SUPPORTS BOTH DS DD & OS QD WITH DOS 3.2 


MCT-A TFH AT FLOPPY/HARD CONTROLLER § | 4Q95 


FLOPPY HARO O1SK CONTROL ae TRUE AT OF SIGN 
* SUPPORTS UP TD 2360R 720R 1.2MS FODs 
AS WELL AS 2 HOOs USING ‘StANDANO CONTADL TABLES 


SS Seagate 


Ye HEIGHT "s DISK DRIVES ¥2 HT HARO OISK SYSTEMS 


40 us 2469 20 ws £289 
GOms°G49 30329 


Ones are Seagate models ST-251 (40 Ae) & Systers include Seagate '2 height hard drive, 
ST-277 {60 MB ALL) 514" half heghts drive controller, cables & instructions. Ail 
FAST 40ms access time! dnves are pre-tested & warranted for 1 year. 


IBM COMPATIBLE IBM COMPATIBLE 
MOTHERBOARDS KEYBOARDS 


FROM MODULAR CIRCUIT TECHNOLOGY FULL ONE YEAR WARRANTY 


MCT-TURBO rursos77vemz $9985 Me 


. be a par ne MH CRERATION WITH 8068-2 & OPTIONAL 
'O- PR: 
. FRONT PANEL LED areeo INDICATOR AND RESET 


SWITCH SET SUPPORTE 
* polski t or OnmAl/ TURSOMODE OR SOFTWARE SELECT 


‘WCT-ATMB STANDARD MOTHERBOARD $8179 - — : 
MCT-ATMB —sczescrsmne 89.7905 fe MCT-5339 $7900 


*« IBM ENHANCED STY! \YOuT 
« $ SLOT (2 EIGHT BIT, S$ SIRTEEN SIT) AT MOTHERBDAARD * BOFTWARE Pied rater! FOR XT OR AT 
* HAROWARE SELECTION OF 5 OR 6 MHz COMPATIBLES 
* TWAIT STATE . oles INDICATORS 
«REYLOCK sunroareo) RESET SWITCH, FRONT PANEL LED AUTO REPEAT FEATURE 
INDIC ATO! . ° SEPARATE CURSOR PAD 
* ROCKETS TDR 1 MS OF RAM AND 60287 


+ BATTERY BACKED CLOCK MCT-5060 $§ge0 
MCT-BATMB MINI 60286 $36985 5 SO ERIAne Lee eeNaE FOR XTORAT 


* REPLACEMENT SOARD FOR RT STYLE CHASSIS COMPATIBLES 
© OPERATE AT &/10 MHz WITH a TO IMS ON BOARD ¢ LED INDICATORS: 
MEMDAY (ZERO R INSTALLED, * AUTO REPEAT FEATURE 


287 Bal co. MORCESBOR 
ONT Orr 6 SIKTEE MICT-5150 xr sre cavour $4995 
. iy cHies ‘e S TECHNOLOGY crip s SET FOR RELIABILITY MCT-51 51 igein Meare: sgges 


NO SMALL 5F 
WHY BUY A SYSTEM FROM JOR? 
* GUILD IT YOURSELF ANO SAVE! +» MOST OROERS SHIPPEO (% 24 SOURS 
» MOSEY GACS GUARANTEE (ASS FOR OETAILS) » QUALITY COMPONENTS ASO COMPETITIVE PRICES 
» LEARN ABOUT TSE ISSES WOSKISGS OF A COMPUTES » TOLL FREE TECS SUPPORT IM THE U.S. ASO CASADA 
«+ YOU CAN ASSEMGLE A SYSTEM IS ABOUT 2 NOUSS WITH A SCREWOSIVES A OUS EASY-TO-FOLLOW INSTHUCTIOSS 


BUILD YOUR OWN 
256K XT COMPATIBLE 


* MOTHERBOARD 

» 256K OF MEMORY 

* 135 WATT POWER SUPPLY 
* FLIP-TOP CASE 

» XT STYLE KEYBOARD 

* 360K FLOPPY DRIVE 

* DRIVE CONTROLLER 

* MONOCHROME MONITOR 
* GRAPHICS ADAPTOR 


FOR ONLY $489'5 


ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 


DEVELOPMENT TOOLS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM Procrammer $42985 
PROGAAMS 27 xx & 2?7xxx EPROMS UP TO 27512 
PPORTS VARIOUS PROGRAMMING FORMATS 
ert Veg lea lit 
E CONTENTS OF SEVERAL SPROMS 
* Gros OUTERENT 5 SIZES 


* READ, WRITE, COPY, ERASE CHSCR AND VERIFY 


* BOFTWARE FOR HEX ANO INTEL HER FORMATS 
WACT-EPROM-4 4 anne Programmen $160%° | 
MCT-EPROM-10 16 nana Peoorammen %290°° | 
MCT-PAL eacerocrammen $2§985 


MCT-MP Processorproc. $199#5 


! 





PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1967 JDR MICRODEVICES 
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The Northgate 286 System that was awarded 


Computer Shopper Magazine's 
1987 BEST BUY...JUST BECAME 
AN EVEN BETTER BUY! 


NEW 12MHz 
60M 






B MiniScribe 


FAST HARD DISK DRIVE 


1 Full Megabyte 
High Speed 120NS 
Memory on The 
$= ae Motherboard 
———— | ee 2 Floppy Drives 
SS and MS-DOS 

GW BASIC 







Includes 
Northgates's Exclusive 101-key “C/T” 
ClickTactile Enhanced Keyboard! 


Sold Direct-to-You at History-Making Low Cost with No Middle-Man Markups! 


FULL 
me I9QGO% 
PRICE QF 






complete 











NOW...Northg; 


ate Bring 


's You 


the Industry’s Highest Performance 
Systems at Industry-Low Prices! 


“ET”’™ Enhanced Technolo; 





Complete Systems 


RLL HARD DRIVE ENCODING, 1:1 INTERLEAVING AND 2.5 TIMES FASTER 
DATA TRANSFER CONTROLLER = LIGHTNING FAST COMPUTING PERFORMANCE 
AT A PRICE OTHER COMPUTER VENDORS CAN'T MATCH! 


If you're a first-time computer shopper, 
looking at all the ads. youlre robably 
plenty confused. BUT.. YOU KNOW YOU 
JUST CAN'T BUY A FULL AT SYSTEM 
FOR $995.00 OR AN XT FOR $349.00 AS 
OTHERS ADVERTISE. THAT'S LIKE A 
CAR WITHOUT WHEELS. 


Don't be misled by the confusing “bare 
bones” or “basic system" pricing others 
use just to appear competitive. By the time 
you add up everything else you need. you'll 
end up paying more and probably getting 

just an 0: performance machine. 
owledgeable computer buyers know 
that Northgate offers Complete Systems 
that are truly different from the rest 
of the pack. That's why Computer 
Shopper named Northgate's 286 as the 1987 
BEST BUY IN COMPUTING. Now, North- 
gate’s innovative design skills have created 
E/T’ Enhanced Technology Systems 
with even better performance and value. 

Our proven method of RLL encoding 
superb MiniScribe hard drives gives you 
50% more hard drive storage for 
money. A i:1 interleave is applied to the 
drives. This delivers data from the disk to 
the read-write heads 300 to 600% faster 
than the drive/controlier combination 
most our competitors provide. 

Northgate uses an OEM hard drive 
controller with data transfer rates up to 
four times faster than most competition. 


The result isa jrue Power System with 
overall system‘performance at least 2.5 
times that of systems using ordinary, off- 
the-shelf parts. 

Northgate has developed a thoroughiy 
reliable method of using RLL encoding on 
the hard drives in all our 286 "E/T" 
systems. In 80286 aystems, this technology 
is unknown to most of our competitors. 
Call them! You'll be amazed to find aimost 
none offer RLL drives in 286 systems. 
Some will even tell you it can't be done. 
Next, ask about vital through-put factors 
like controller data transfer rates and 
interleaving ratios. 

Most competitors merely assemble a 
coliection of parts so archaic as to actuaily 
degrade performance. The Drive/Controller 
combinations most others use have the 
effect of harnessing a race horse toa 
plow. Processor speed is wasted because 
controller transfer time is 30 agonizingly siow. 


Northgate takes the confusion, 
uncertainty and guesswork out of buying 
your computer. S) Wully assembled 
Pie ee tested, your Northgate system 
arrives fully configured. ready to plug 
together and use. And Northgate has 
designed the most thorough. easy-to-follow 
documentation that takes novice or profes- 
sional from set-up to shut down, 
WRITTEN IN ENGLISH] 

We format and partition your hard drive 
to your specifications using advanced 

ick Software which we even send with 
your system at no extra charge. 

All these are the compelling reasons why 
Northgate Systems are used by: 
Government Agencies — FAA, EPA. DNR, 
USDOC, INTERIOR, USDA, NPS; Fortune 
500 Corporations— RCA. Westinghouse, 
Intel, Genera) Dynamics, Bell Southern, 
Dow Chemical, Honeywell and many more; 
Colleges and Universities—So. Cal., 
Duke, lowa State. N. Car., S. Car., Mo., 
Harvard and more, as well as thousands 
of small businesses and individuals 
worldwide. 


Add to all these features, the most 
meaningful Consumer Protection Policies 
in the computer Industry (see next page). 

So forget competition's bare bones prices 
and those just ordinary systems... 

COMP. ISON WILL PROVE 
NORTHGATE OFFERS MORE 


STANDARD NORTHGATE SUPER/TURBO 
286-60 “E/T” SPECIFICATIONS: 








PROCESSOR .......... .. INTEL 80286 
PROCESSORSPEED ..... . 8/12 MHz i WAIT 
MAKE OFBIOS.......... : AWARD WISETUP 
IN ROM 
EXPANSION SLOTS ...... «0.0.2.0 00-0 0ee 8(TWOS8BIT, 
SiX 16 BIT) 
STANDARD MOTHERBOARD MEMORY ....... 1 MEGABYTE 
120NS 
CO-PROCESSOR SLOT .... 0... 0. - eee eee YES 
CLOCK-CALENDAR .......-.. 0.000 eeeceee YES WITH AA 
BATTERIES 
NO. OF FLOPPY DRIVES................... 2—1.2MB and 360K 
(NOTE: 3 EXPOSED HALF HEIGHT DEVICES MAY BE INSTALLED) 
BRAND OF FLOPPY .... FUJITSU 
NO.OF HARD DRIVES .. - 1 (SPACE FOR TWO] 
TYPE OF HARDDRIVE .. . MiNISCRIBE 
MODEL 3650 
HARD DRIVE FORMATTED ................ 64.2 MEGABYTES 
USABLE 
STD. MONITOR TYPE.............-... 0005 SAMSUNG 12° 
AMBER TTL 
STD. VIDEO CONTROLLER .............-.. HERCULES 
COMPAT, 1 FP. 
ADDITIONAL PORTSSTANDARD ........... 1PP..1S.P.,1G.P. 
KEYBOARD TYPE ..............000 eee ENHANCED 101 
CLICK TYPE 
MS-DOS 3.2&GWBASIC ..............555. WITH HARD COVER 
MANUALS 
CASE—FULL SiZE (NOT BABY AT) ........ HAS CONTROL 


PANEL, LED'S AND 


SECURITY KEYLOCK 


SYSTEMPRICE COMPLETE °1QQQ00 


WITH ALL FEATURES ABOVE AND 
MiNiSCRiBE 32 MEGABYTE RLL HARD 


DRIVE SUPER/TURBO 286-30 “E/T” ............ § 1899°9 


OPTIONS—ADD: 


MINISCRIBE HARD DRIVES UP TO 380 MEGABYTES ........ CALL 
SECONDSERIAL PORT... . 1... 1 eee eee ee eee $ 35.00 
3.5 INCH FLOPPY SWAP FOR 1.20R360...............-- $ 98.00 
MATH CO-PROCESSOR CHIPS ........ 0.2.20. 00 eee ....CALL 
COLOR GRAPHICS (CGA] MONITOR WICARD ............- $295.00 
COLOR GRAPHICS (EGA) MONITOR WCARD ...........- $495.00 
MULTISYNC 14" MONITOR WCARD...................- $695.00 
(VIDEO CARD iS AUTOSENSE TYPE) 
A $240.00 RETAIL VALUE ALONE 
HAYES COMPAT. 1200 MODEM ...................5-- ... CALL 
HAYES COMPAT, 2400 MODEM ..............-...---.-00005 CALL 


Use Our Toll-Free Order Number 


800-548-1993 






AND FOR THE BEST BUY IN XTURBO 
“E/T” SYSTEMS...TURN THE PAGE 






Northgate’s V20/8MHz XTurbo 


Is Now Available with 65MB Hard Drive 
and the same “Enhanced Technology” 


NOW...for the buyer who doesn’t need 286 
s but wants an XT type system with 
ugh-put up to four es faster than other 
systems, Northgate offers its XTurbo/V20/8-65. 
This system also features the MiniScribe 
hard drive and SMS high speed controller. It is 
furnished complete with: 


V20 Microprocessor @ 640K Memory on 
Motherboard @ 360K Floppy Drive © MiniScribe 
60MB FAST Hard Drive with 1:1 interleave @ 

8 Expansion Slots @ 2 Parallel, 1 Serial Port, Clock- 
Calendar, Game Port @ Amber Screen TTL Graphic 
Monitor with Hercules Compatible Video Card 

@ Northgate “C/T” Click-Tactile 84-key AT style 
keyboard @ Case is the AT style with turbo button, 
keylock reset button and indicator lights. (Second 
moppy Drive pictured is optional at additional 
cost. 


Complete System Price: S 1299090 


Same system with 30MB Hard Drive $1149°° 
NORTHGATE GIVES YOU THE MOST POWERFUL CONSUMER 





PROTECTION WARRANTY IN THE COMPUTER INDUSTRY... 


30-; Compatibility Warranty: In the case of a complete system returned for 
Northgate poscentees its systems will operate repair under warranty, customer pays freight 

any standard, commercially available to Northgate and Northgate pays return 

programs’ written for use on IBM Co ible freight by whatever service the system 
mputers. If,on consultation with Northgate,a _is sent to Northgate. 

rogram cannot be made to operate satisfactor- 1p the event of a part replaced under warranty. 

ily. owner may return the syalet completeand the new carries a NEW ONEYEAR 

unaltered for a prompt full refund including GUARANTEE FROM SHIP DATE! 

alliirelht costs: NOTE: Many computer vendors extend only 

One-Year Overnight AT NORTHGATE the parts manufacturer's warranty which may 

EXPENSE Parts Replacement : be as little as 30-days. All products sold by 
Northgate Computer Systems warrants that Northgate are fully guaranteed by Northgate 

all systems sold by Northgate will be free of forone Peak tron te of. shipment 


defects it ‘km rials fc TERM hgate accepts VISA and 
year from date inter ag materials forone MASTERCARD charge cards with no surcharge. 


In the event of fallure ofa part that disables Purchase orders from established accounts, also 
the system Northgate will ship, the same day accepted as well as COD (Cashiers Check) and 

if notified by 12 Noon Central Time, a new Wire Transfer. Personal and Company Checks 
replacement part. Customer must phone require 18 days to clear. APO and foreign orders 
Northgate Customer Service for diagnosis secs pe All'shipments are FOB Plymouth, 

of the Ate MN. Delivery is subject to time required for 
Shipment of the replacement will be Order proceoang: manufacturing and 24 
overse Dt express service— AT NORTHGATE'S iB 

EXPENSE — for next day delivery depending 





CONSUMER PROTECTION 
TIP TO PROSPECTIVE 
COMPUTER BUYERS: 


When shopping, remem- 
ber the Better Business 
Bureau Motto: “If it sounds 
too good to be true, it prob- 
ably is?’ Exceedingly low 
prices are your first warning. 


Most computer direct sales 
firms are trustworthy. BUT, 
better to be safe than so: 

BEFORE YOU PLACE YOUR 
ORDER, PHONE THE BET- 
TER BUSINESS BUREAU 
OFFICE IN THE VENDOR'S 
AREA. (Your local BBB will 
pve you the phone number 

or the appropriate office.) 


nownersgeogapheara "Use our Toll-Free Order Number 


Owner must return any replaced part. 
complete and unaltered, and Pay Teturn ship- 


ing costs, to be received at Northgate within 


ccm. SOO-548-1993 


Northgate's Customer Service department 


NORTHGATE 





will provide full instructions on making the Hours: M-F 
repair or replacement and will consult with 8am.-7pm 
customer on the phone to assure repair is Prick Pm. 
properly completed and the systemisagain Central. 
operating. Sat. 9-2 
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All trademark names used in the advertisement are the property of their respective 
companies. 
PRICE SUBJECT TO CHANGE WITHOUT NOTICE. 


COMPUTER 
SAU 


A DIVISION OF ABL INCORPORATED 





2905 Northwest Blvd., Suite 250 » Plymouth, MN 55441 


FYI OO) ge(-) am 1 (-vor tae) ) (ory 


ORDER HOTLINE 
415-592-8097 


JAMECO COMPUTER KITS 


Jameco’s 4.77/8MHz Turbo 
IBM PC/XT Compatible Kit 
Part No. Description Price 


4164-150 = 128K RAM (19 Chips). 


512K RAM (19 Chips). . 
ae eee Style Keyboard. . 


Power Supply, 
Sw DSDD Disk Drive. . 


SAVE $70.70! 
JE1005 (1BM™ PC/XT Turbo Compatible Kit). 


ALL OTHER INQUIRIES 
415-592-8121 


FREE! PC Write Word 
Processing Software included! 


Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kit! 


Part No, 


Reg. List $850.80 
SAVE $50.85! 


$799.95 


All above computer accessories may also be purchased individually. 


IBM PC/XT/AT Compatible Monitors 
12” Amber Monochrome — 
TTL Input, High Reaolution 
AMBER $109.95 


14" RGB Color—cca compatible Amber/ 
Green/Color Switchable, 640x200 Resolution 
1410... $2 


79.95 
14” EGA Color ~ EGA/CGA Compatible, 720 


x 350 (max.) Resolution 
TES154. $399.95 


14” Ultrascan Color - cawecwracy 
VGA Compatible, 800 x 560 (max.} Resolution 
‘5M $5 


79.95 


IBM PC/XT/AT Compatible 
Graphic 
Display Cards seco | 


JE1050 mono Graphics Card w/Printer Port (PC/XT/AT). . 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT). ... $ 49.95 
JE1055 Ga Card w/256K Video RAM (PC/XT/AT). $149.95 
JE1071 muti aE A eae (pc/xT) ... $119.95 


.$ 59.95 


for IBM PC/XT/AT ; 
MB4020 256 Above Board w/512K (Expand. to 2MB) $369.95 
MB4120 286 Multi Above Board w/512K (Expand. to 2MB).... $399.95 
PB4220 2ms Piggyback Board for MB4020/4220 w/512K ... $279.95 


9 DATA Vi 


2400/1 200/300 
Modems 


+ Mayon eorsmand BicorpeL le Belt 
103/212A compat shenoms sun 
CO ae eaoede 

i200 8 240l 

Mavivite Communication Sofware 
+The 1200C 4 2400€ do not include 


clude 


1200/300 Baud Internal Modem... S$ 79.95 

.. $174.95 
1200/300 Baud External Mode . . $119.95 
2400/1200/300 External Modem . . $219.95 


JE1045 10/20/a0me jan) 
‘Hard 


US. Funds Only 


Shipping: Add ¢ = + $1.50 Insurance 
(May vary sccording 


California Resi Residents: 
Add 6%, 612% or 7% Sales Tax 
FAX 415-592-2503 


16M is 2 registered 


= 


10,20,30 & 40MB Hard Disk Drive 
Comeeten Cards _ 


JE1041 10/20/40m6 |PC/XT) Controlior . . . 
JE10462 30me RLL (PC/KT/AT) Controtier.. $ 99.95 


JE1046 40me (AT) Controlier...... 
Additional IBM PC/XT/AT Add-Ons Available! 
$20.00 Minimum Or Order 

trademark of 


IBM PC/XT/AT Compatible Keyboards 


* Tactila touch keyswitchas 
+ Switch selectable beenns 
between PC/XT oy AT ear I 

+ luminated Caps ae’ 
Num Lock and Scroll Lock 
indicators 

+ Manual included 


JE1015 


+Enhanced keyboard layout - 12 function keys - Illuminated LED indicators for 
Num Lock, Capa Lock and Scroll Lock « Separate cursor pad « Switch select- 
able between PC/XT or AT - Manual included 


JE1016 


eee eee) yee oe 


vith en|a a 2\aee 0 


IBM PC/XT/AT Compatible 
Multifunction and 
Input/Output Cards 


JE1060 input/output for PCT. E 
JE1065 input/output for AT... ee cece eee ec eeee $59.95 
JE1078 muttitunction for POAT... cscs ccccceccces $79.95 


IBM PC/XT/AT 
Floppy Disk Drives 
and Controller Cards 


JE1020 360xs (pc/xt/ar Drive $ 89.95 
JE1040 s6oxs (pc/xT) Control. $ 29.95 
JE1022 360xe/1.2mB (AT) Drive $109.95 


JE1043 36oxe/1.2mB (PC/XT/AT) Controller . . - $49.95 JE1022 
: Seagate 20 20 & 40MB 
Half Hei of din 
rad Lee 
‘ST225K (Pictured) 
20MB Orive only |PC/XT/AT) . 
20MB w/Controlier (PC/XT) . 


30MB Drive only |PC/XT/AT) ... 
|RLL Controller Needed) 


30MB w/Controlier (PC/XT/AT). . $339.95 
40MB Drive only |PC/xT/AT)... $469.95 
40MB w/Cont. Card |PC/XT) ... $549.95 
40MB w/Cont Card (AT)... . . $589.95 


~, 95 
- $319.95 
$ 79.95 $299.95 


- $159.95 
$129.95 


Prices Subject to Change 


id $1.00 Postage for a 
FREE 1988 CATALOG 
Telex: 176043 


©1968 Jameco Electronics 


2/88 
1355 SHOREWAY ROAD, BELMONT, CA 94002 » FOR ORDERS ONLY 415-592-8097 « ALL OTHER INQUIRIES 415-592-8121 
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Programmer’s Paradise Gives You ee Selection, 





Personal Service and Unbeatable Prices! 





Welcome to Paradise. The microcomputer soft ware source that caters to your programming needs. 
Discover the Many Advantages of Paradise... 


© Lowest price guaranteed 
@ Latest versions 


e Huge inventory, immediate shipment 
© Knowledgeable sales staff 


® Special orders 


© 30-day money-back guarantee 


Over 500 brand-name products in stock —if you don’t see it, call! 








a ARE 
ADVANTAGE 386 C OR PASCAL 5 788 
MICROPORT SYSTEM 
pert dE 979 
WINDOWSI06. SPECIAL, NEW 198 11D 
PHAREAP 386:ASM/LINK 416 4s 
PHARLAP 386 OEBUG 195 185 
SCO XENIX SYS V 386 (COMPLETE) 1495 1195 
VM/386 SPECIAL 19519 
X-AM soo 535 
ARTIFICIAL INTELLIGENCB 
ARITY STANOARU PROLOG 8 J 
MULISP-87 INTERPRETER woo 19 
PC SCHEME 9 cy 
SMALLTALK/V NEWV.2.0 99 
TURBO PROLOG 100 
‘TURBO PROLOG TOOLBOX 100 
ASSEMBLERS/LINBERS 
ADVANTAGE DISASSEMBLER 25 Pid 
ADVANTAGE LINK 395358 
ASMLIB 143 125 
£Z_ASM ro 99 
MS MACRO ASSEMBLER 15099 
195, 199 
PLINE KSSPLUS 499 = 279 
RELMS, UNIWARE X-ASMS. CALL CALL 
VISIRLE COMPUTER 80286 16689 
BASIC 
DBELIB lw 13 
FLASH-UP 39 
MACH 2 rid ” 
MS QUICKBASIC 9 99 
ICKPAK ” ” 
UE BASIC 100 
TURBO BASIC. 100 
DATABASE TOOLBOK 100 
EOITOR TOOLBOX 


XENIX/UNIX PRODUCTS 
AAG an & pee PROUUCTS. bel CALL 
AUVANTAG! CALL 
pene. 
INFORM ges 
INFORMIX SOL 
MiCkoeOrT FT LANGUAGES 
PANE! 
vie PLUS 
REAL TOOLS 

RM COBOL 

RM FORTRAN 
SCO MULTIVIEW (z86) 
SCO MULTIVIE W (386) 
Coe 
ADVANTAGE C++ 499479 
PRORCE ++ 209 
CCOMPILERS 
CS6PLUS. 497279 
LATTICE C 300-269 
MIC 209 
QUICK C SPECIAL ® ” 
TURBOC Py 


piegers aot Paticies 
+ We honor MC, VISA, AMERIC AN EXPRESS 
No serclatie on ced card ut CIA repayment by 
check, New York State readents add appl able wakes 
ta and handing $3 00 per stem sent UPS 
(poe ESTER an Lol erin 

's Paradise wall match any current nesiem- 
for the products bated ws thes ad. 
subect te change wabout notice 


oon 
“Ihoes naM ESTP EST 
fot details Some manufacturers will net allow 
ae once divk seats are broken. 
Corporate Buyera— Call fur special 
discounts and benefita! 





CINTEBPRETERS 
C-TERP. mH 3D 
INSTANT C 15 639 
RUNG 129 cid 
RUN/C PROFESSIONAL 2500185 
CLIBBABIES 
BASIC_C 178 129 
CASYNCH MANAGER 17) 135 
C-FOOO SMORGASBORO 150 % 
W/SOURCE COUE Oo | «(179 
€ TOOLS PLUS/5 o 129 ” 
CUTILITY LIFRARY 185 ONS 
C-XPERT 35 39 
ESSENTIAL COMMUNICATIONS 185113 
OA MUN CATIONS ao (199 
GREENLEAF C SA PLER bcd 69 
GREENLEAF CCUM LIBRARY 185125 
GREENLEAF FUNCTIONS 185128 
TLC 139 
PFORCE SPECIAL 2955 199 
RESIOENT C W/SOURCR 199199 
TIMESLICER 295 (265. 
WSOURCR CODE 1000995 
RBO C TOOLS 199 ” 
COBOL 
E-Z PAGE 29558 
MICRO FOCUS 
COBOL/2 SPECIAL 900 i 
COBOL/2 TOOLSET NEW 900 
PC cics 1500 caLe 
LEVEL II COROL M9279 
PERSONAL COROL 49 NS 
OTHERS CALL CALL 
MICROSOFT COROL 700 «429 
MICROSOFT SORT 9S 199 
OFT-TECH SORT 149 9 
REALCICS. sc 
REALIACOROL WS 186 
W/REALMEND 1145899 
RM/COBOL so 7 
RM/COBOL-85, 1250 (099 
RM/SCREENS. 395 315. 
SCREENIO 4000379 
DEBUGGERS 
ADVANCED TRACR-86 17% 19 
C-SPRITE 1750118. 
MS (276 
1750129 
PERISCOPE 1119 MHZ mS 7 
PERISCOPE 11110 MHZ 1095 275 
PFIX 36 PLUS 395 2ee 
T-DEBUG PLUS 60 49 
XVIEWSS 60 eo 
DIBK/DOS/BEYROARDUTILITIES 
COMMAND PLUS oO bd 
car OPTIMIZER 60 85 
FETCH SPECIAL SS) 45 
INTELLIGRNT RACKUE: 160135 
NORTON COMMAN! Fi 3 
AGVANCEO NORTON TITIES 150 ” 
oi 4s ” 
bg nD 
VPEATURE DELUXE 120 «(Ne 
EDITORS 
RIEF 19S CALL 
W/DBRIEF 275 CALL 
EDIX 19% 155 


1-800-445-7899 
In NY: 914-332-4548 


Customer Service: 
914-332-0869 
Internatipnal Orders: 
914-332-4548 
Telex: 510-601-7602 





ACS 

RPSILON: 195, 
EDIT 125 

PC/EDT 250 

PCV 149 

PI EOITOR SPECIAL, NEW 195 

‘TE 195 

SPE/PC 195 

VEDIT PLUS. 185 

re MANAGEMENT: 

BTRIE' as 
ATRIEVE 24S 
REPORT OPTION 4s 

BTRIEVEN 595, 
XTRIEVEN 595 
REPORT OPTIONN M5 

CBTREE 1s9 

C-TRER 395 
R-TREE 295 
CEE eee auNuLe 650 
Ope H 130 


OR VISTA OR DB_QUERY 195, 
INGLE USER W/SOURCE CODE 495 
MULTIUSER 4 





MULTIUSER W/SOURCR COOE MO 7199 
INFORMIX PRODUCTS CALL CALL 
PHACT MANAGI 249 319. 
XQL NEW 199 509 
rorraN COMPILERS 

LAHEY FO! 477 CALL 
LANEY PERSONAL FORTRAN 77 95 89 
Pe tata RTRAN 450 (268 

(M/FORTRAN 595479 
FORTRANUTILITIES/LIBB ABIES 
GIAGRAM'ER OR DOCUMENTER zs = 
DIFP-E-Q ct ed 
FORTRAN ADOENDA 165 198 
GRAFMATIC OR PLOTMATIC 135 ND 
MAGUS NUMERIC AL ANALYST 25 248 
MATHPAC 495045 
NOLIMIT 129 198 
SPINDRIFT LIRRARY 49135 
SSP/PC 350-269 
GBRAPHICS 
ADVANTAGE GRAPHICS (C) 250 225 
ESSENTIAL GRAPHICS 185 
feet RG RArHIC DEY TOOLKIT 49 = 879. 

SPECIAL KO 199 
HAL BR MIGROSPETLANG:) 59S 389 
METAWINDOW P ee 7S 229 
TURBOWINDOW. np 
TURROHALD (FOR TURBO C) ” cd 
BOLINT 139 ” 
PRR-C 295185 
MODULA.3 
LOGITECH MODULA-2 

COMPILER PACK 99 rd 

GEVELOPMENT SYSTEM uo (198 

TOOLKIT 165 (199 

WINDOW PACKAG! “a 3s 

ROM PACKAGE AND CROSS 

RUNTIME DERUGGRR 29 3 
REPERTOIRE so 7 
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A Division of Hudson Technologies, Inc. 





TUBBO PASCAL ADD-ONB 
pills & MOUSR TOOLS rd ” 
FLASH-UI o 7 
METRABYTE DATA ACQ TOOLS 100 99 
SCREEN SCULPTOR 128 bed 
sys RUILDER tee V4 
RerokT RUILDRR 1300S 
T.DEBUG PLUS 6 a 
TURBG.ASM 9 ” 
TURBO ASYNCH PLUS 1g 9 
TURBOEXTENDER a a8 
TURBO HALO ” iJ 
TURBO MAGIC 19129 
TURBO OPTIMIZER ri 99 
TURBO POWER TOOLS PLUS 129 ” 
TURBO POWER UTILITIES np 
TURBO PROFESSIONAL 4.G NEW 99 id 
TURBO WINDOW/PASCAL i) 


FEATURED PRODUCTS 


MIC BOSOP T WINDOW 3/386 — Software for 
386 bered machines oflerisg true multi tacking, Ran 
several programs within different windows on your 
actacn, Cut and paste betweea them. Esch ptogram 


ts pres 40K of memory 
List 9195 Special Price: 6119 


MICRO eats nese Compiler 

that can export memory of 

machanes under US/2 at onder PC DOS. Conform 

tu the highest certifiable level of ANSI'85 COBOL. 
Includes the ANIMATOR source code 
affers lull network 
List $900 


debugger and 


Special Price: 6729 


PANEL/QC or TC — Thos best selling screen 
management Ubrary ws now svaitable for both Quick 
C and Turbo C Supports pop-up behts and windows, 
mutts line beds, Derirget alas and vertical beid 
scrolling. meaus, help boxes, and custom hebt 
vahdation Generates C source code No royalies 
List 6129 Special Price: $89 


FETCH — New meznoty remdent hile bbrarsan, for 
thone af us who have trouble finding Giles, or forget 
what sinthem The eser ts prompted for s 255. 
character arenes anytime s file is crested Later, 
Fetch can acas the file description hbtary with its. 
feat pattern tecogmition ves and will dieptay 
the dexcriptian, dhrectory, and drt 

List 955. Speclal Price: $39 





a i ATING BYSTEMS: 


PORT SYSTEM WAT 549468 
sto XENIX SYSTEM V 1295998 
WENDIN DOS. ” n 
OTHER MICROPORT.SCQ, 
WENDIN PROOUCTS CALL CALL 
PASCAL COMPILERS 
MARSHAL PASCAL 199 «185 
Lhe oe PASCAL wo (185 
PASCAL.2 35900319 
TURBO PASCAL NEW Y. 4.0 100 Ae 
TURBO PASCAL DRY.LIB NEW 395 
RORLAND ADD-ONS CALL cal 
pated ts DISPLAY/WINDOWS 
C-SCAP! 27988 
funsess W/SOURCE CODE 0 198 
GREENLEAF DATA WINDOWS: 25 155 
W/SOURCE CODE 395 
1-SCREEN XL 4918 
SyAce FORMAKER ws 49 
YACC JAM 
MICRI FT 99 
MS it iS DEVELOPMENT KIT $00 age 
eI ORTC SPECIAL 199 9 
ICKSCREEN 179 
tee W/SOURCE 198 «199 
‘ITs 25 «(149 
te SCRRRN ” id 
VIEW MANAGER 275 (19 


WINDOWS FOR OATA 


HARDWARE HRepeeTs 
AMDER 722 ve —— fi 
AMDEK 740 MC 
ASTADVANTAGE FRM 1M W/SI3K 3 
RAMPALE! 225 W/S}2K 
HERCITLES GRAPHIC SCAROPLUS a 


SPECIAL 295 «=. 89 


ae ee EN COLOR CARD 


ot RUMIDTURROEGA | bs 
ORCHID TURBUPGS - 
PARADISE SYSTEMS 

VGA PROFESSIONAL 

AUTO EGA 460 CARD 
VEGA DELOXE 





ADDITIONAL PRODUCTS 

AOVANTAGE VCMS 370) ate 

BASTOC 4939? 

CARBON COPY PLUS 195 (168 

DAN RRICKLIN’S DEMO PROGRAM 

DB2C 299 CALL 

FLOW CHARTING Il 

MAGIC PC 19S) 179 

LKIT L 

NORTON GUIDRS 100 96 

PFINISH bd 
YMAKE 9 

POLYTRON PVCS CALL CALL 

SOURCE PRINT. 

TREE DIAGRAMMER 7 ” 








42 River Street, Tarrytown, NY 10591 


SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 


i MHz TURBO-XT 


*@ 640K of RAM 28 Slots 


® 360K Disk Drive Sosisenca 
yboard 

® 150 Watt Power Supply 

© 4.77 & 8 MHz @ Disc Controller 


$398 


OPTION C 
© Hard Disk Drive. Cables 
© Dual Hard Disk Controtler 
30 MS XT 20 MB AT 


app §298 app £298 


ca 


os 
LMonioe)} if 


| OPTION A 

® High Resolution Amber Fiat Screen 
| * High Resolution UGraphice Card 

® Paratlel Printer Por 


apo °148 


OPTION B 
@ Hi-Res RGB Color Monitor 
@ High Resolution Graphics Card 
© Parallel Printer Port 


apo $298 
Turbo-AT 


@ 840K of RAM “# AT-Stylea Keyboard 
Expands to 1 MB ® One Year Warranty 
© 200 Watt Powar Supply  * Clock/Calendar 


Completa Kit with 
Controller for Your PC/XT 


1200 BAUD 
DELUXE MODEM 


$75 


including Free Software 
Heyes Compatible % Slot Cerd 
On-board Speeker 


$798 


EGA PACKAGE 


$498 


List Price 998 

Hi-res EGA Video Card....148 

Hi-res EGA Monitor... 378 
© Dual Mode Monitor 
* Non-glare 31 mm Dot Pitch 
© G40 x 350, 640 x 200 
1200 Externa * EGA, CGA, MDA & HGA 
2400 internal w/software ...*1 


* 100% IBM Compatibla 
2400 External 


© 256K of Videc RAM 


MICROSOFT. 
MOUSE 


Seriai ar BUS 


$118 


With Saftware 


MULTISYNC 


$529 | 7558 


13° Color Monitor With Software 


NO-SLOT CLOCK I 


For Your PC-XT (Clone) or Appla 
Math Co-Processor 


8087 $109 
8087-2 _____*149 
8087-1 __.____*199 
80287 $179 
80287-8 ___'249 
80287-10 $299 


© 20 Yaar Battery 
© Includes Sohware 
Plug-in Clock Board tor PC....48 


RADIX 
LV2015 


$299 


faeces 15" wide 


132 Column 


List Price 649 


* 200 CPS Bi-directional 

© 17 «9 Near Letter Quatity 
# IBM Graphics 

@ Paraliel & Serial 


s 
© 16K Buffer 
© Adjustabje Pusher Tractor 
© One Year Factory Warranty 
© Limited Quantity 


TOSHIBA P341e 


$498 


Liat Prea °1049 


8 180 CPS, 24 PIN 

3 IBM Emutation 

@ One Yeer Toshibe Werranty 
® For Treetor add 89 


LASER PRINTER 


$995* 


‘interfaca Required 


@ 300 x 300 DPI Resolution 
@ 8 Pages Per Minute 


HI-RES RGB 
MONITOR 


$258 


Liat Price 689 

© 640 x 240 14” Non-glare Tube 

* 640 x 200, 18 Colors. 

* includes Free Cable & Tilt-n-Swivei 
Manulaciured 


EPSON PRINTER 


*198 Ge" 


LX-800, FX-860, FX-286e, LQ-800, LQ-850, LQ-1050 
LQ-1000, EX-800, EX-1000, LQ-2500, GQ-3500 


Call For Our Best Price! 
312” DISK DRIVE A packano 


PACKARD 
FOR YOUR PC/XT/AT 


LASERJET Il 
$128 


720K Disk Drive For 
Mass Storage or for 
Down Loading lo your 
Lap-Top Computer 
Requires OOS 1.20 


includes Mounting Kit 


LIMITED QUANTITY 


HP LaserJat+ Interfece *96 
1.5 MB RAM *198 
Extra Toner Certndge *§9 


HARDCARD 


CMS) | Plus 


21 MB Card| Hardcard 20 


43 MB Card | Hardcard 40 











PLACE ORDERS TOLL FREE! 





Continental U.S.A. (800)421-5500 
inside Callfornia (800)262-1710 





JADE COMPUTER 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, CA 90251-5046 


—_ co 


Prices at our six store locetlons will be 
higher. 

We accep! cash, checks, credit cerda or 
purchese orders from qualilied Irma and 
Institutiona. Minimum prepald order $15.00. 
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Tele Fax (213) 675-2522 


Ce & Tx residents add sales tax Prices & 
aveilebility subject to change without notica. 
Stupping & handling charges via UPS 
Ground 50¢/ib UPS Arr $1 00/Ib Minimum 
charga $3.00. 





; 
Price 9 eT aati 
includes ~ . : 


monitors, 


drives, keyboard, 
— everything 


Base System 


Intel processor: 
Speed: 

RAM on motherboard 
Floppy drive: 

Power supply: 


Keyboard style: 


Monitor: 
Printer port: 
Additional features: 


Mono Graphic System with 
Seagate Hard Drives 


20MB (65MS) 
30MB (65MS) 
40MB (28MS) 
60MB (39MS) 


EGA Color System 
e@Basic System features plus 
e@Enhanced graphics adapter 
@ 14” EGA color monitor 

with 
Seagate Hard Drives 
20MB (65MS) 
30MB (65MS) 
40MB (28MS) 
60MB (39MS) 


TERMS: MasterCard, COD Tete a cee ee eects howe 19 
Ce Puchase 


within 
returned prepaid, insured, and bear out return 


30: Day money back. 


quarantee — Any item may be retumed within 30 days 
of shipment for a full refund. erne cone be recur i cee Pee 
undemeend. mh shipped prepaid and insured, and bear our return author 


If you’re looking for 
the best prices 
You're 
looking at them 
now. Call toll-free 


(B00) 648-7402 
$599 |$999 |$1,250| $2,450 


In Mass: (800) 562-9202 
PC-AT 386 


Compatible 
Super Turbo 


Compatible |Compatible | Compatible 
Turbo System | Turbo System} Super Turbo 


8088 80286 60286 80386 
4.77/8.MHz 6/10MHz 10/12MHz 16MHz 
640K 640K 640K 1024K 
360K 1.2MB 1.2MB 1.2MB 
150W 220W 220W 220Ww 
PC-AT AT Delux AT Deluxe AT Deluxe 
64 Keys 101 Keys 101 Keys 101 Keys 


12” high-resolution monochrome graphic monitor with swivel base 
Parallel | Parallel, Serial & Clock Calendar card 
Hercules Compatible Monochrome graphics card 
Full documentation; 10 Omni Disks preformatted for PC; FREE software 


$ 939 $1339 $1590 $2790 
$ 997 $1397 $1648 $2848 
$1174 $1575 $1825 $3025 
$1249 $1649 $1900 $3100 


$1070 |$1470 |$1721 $2921 


$1810 $2061 $3261 
$1868 $2118 $3319 
$2045 $2296 $3496 
$2120 $2371 $3571 


Nationwide third party On-Site Service 

available. Phones open 8am - 8pm EST 

@ FREE SALES ORDER LINES 

@ FREE TECHNICAL SUPPORT LINES 

@ NAME BRAND PARTS 

@ 72 HOUR BURN-IN Prism Technologies, inc. 

© CUSTOM CONFIGURATION 50 Howe Avenue, Millbury, MA 01527 


18M PCXT PCAT are a Trademark of (617) 865-0211 
International Business Machines Corporation. Fax: (617) 865-1853 
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ee 



























Here's a hard disk card with a combination of 
speed, capacity, low power consumption, and 
extra features that define a whole new class of 
value in PC mass storage. 

SPEED A stunning 2amsec. average access, Se ae irc i een 


pal ag ASE EE pe Gh a! 8msec.! Data 

transfer Is enhanced by a high speed 7.5 Mbps. ose 

Ween Suton cook 768K mini ems: 
SIZE A total of 49.1MB formatted capacity. It’s 

Preformatted into to 24MB partitions with $ eae 


average access around 20msec.| Just plug It In, 
transfer your DOS files over and your PC, XT, or 
compatible is screaming. 


LOW POWER Just 10 watts of power means 
Jess strain on the power supply and lower oper- 
ating temperatures inside the system. 


179 


“ 





© 768K Of 120ns RAM 


EXTRA FEATURES A ‘year warranty, and 30 Lots ee eran Coes oe 
day money back guarantee. We include a head va = Coe 
¢ Shoft stot cai 


parking program and TakeTwo, the backup 
utility PC MAGAZINE has named Its editors choice 
two years in a row! 


1 MB piggyback board option S169 
¢ Pop-up window print spooler, and 
RAM disk software 
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3%" Floppy kit 


TakeJwo > = 


Instant Laptop & PS/2 compatibility. All kits 
include bracket to mount in 5%” drive bay, I 
black & grey face plates, and mounting rails. 
144MB XT kits include replacement floppy 
controller that doubles the data transfer rate. | 


Now included: TakeTwo, the backup utility PC 
MAGAZINE named as their Editor's Choice. 
Now you have a fast, affordable backup solu- 
tron that brings you media compatibility with 
the latest IBM PS/2 systems. 


720K internal for PC/XTIAT, $119 
* Requires DOS 3.2 or optional $15 driver 
software 


1.44MB Internal for AT only, $149 
* Includes driver software 


1.44MB internal for PC/XT, $249 | 
* Floppy Controller & cables with 500,000 | 
bit per second data transfer rate. | 
Supports two drives. | 


External Case for XT kits add $99 









ce 
We Wah 











PC/XT hard disks | 


© Drive & Controller pretested & formatt 
sCenuine: western Digital Short Jor 


© 30 page Installation guide & reference 
© Cables, mounting screws, full & half-neight 


benzels 

© TakeTwo Backup Software, PC MAGA- 
ZINE Editors Choice 

© 1 year parts and labor warranty 

© 30Day Back Satisfaction Guarantee 


Money California 805-373-7847 
© Optional: 150 watt, UL/FCC approved 
Power supply $69 


No extra for Visa/MasterCard 


Tandy 1000 kits add $20 30-Day Money-Back Guarantee 











$299 


20 MB kits 


Seagate ST225—214 MB/65S msMalfheightt45 Watts 


Increases throughput up to 20% 
* Automatic Adaptive Equalization 
* Non-valatile memory retains 


30 me kits $339" 


« Seagate ST258—515 MB/GS ms/Half-height/14’B Watts 


© PCATTIATIPS2 Modem Cable $1S. 
ak, tspecify model) 
val 
4Omekits MBF 
* Seagate ST2S1—428 MBMalfHeloht/11 Watts __ FAX 
© Pre-formatted into a pair of 218 partitions 28ms. 


4Omekits $399 Modem 
Ses" * CCITT Group 3 compatible 


© Miniscribe 3650—42.2M8/Half- Height /18 Watts” 
# Preformatted into a pair of 21MB partitions, 4ams. ee 


65 mB kits $599 


¢ Prints on Epson or Laserjet com- 
¢ Seagate $T277R—-655 MB/Half-Heightit1 Watts 
© Pre-formatted into a pair of 32M6 partitions 28ms. 


igui 
= MIRROR Il Software, a S69 value 
internal fits in short slot 






synchronous 
modem other FAX96 modems 
¢ Requires S12K, Hard Disk, DOS 3.x, 
& Hercules mono or color graphics 
adapter 


"© Paradise Autoswitch 





25248 Townsgate Rd., Dept P 
Westiake Village, CA 91361 
TOLL FREE 800-722-AT-xT 


Prices include UPS Shipping & Insurance 
Corporate & Institional PO's accepted 












" .. 
$199" 


© EGA CGA MDA, & Hercules 

9 Compatible 

© Short Card, 5.25° jong 

© 2-year warranty 

* 640x480 resolution 

©4132-column Lotus 1-2-3, 
Symny 


ny, etc. 
® EGA460 & NEC MultiSync fi 
$768 





© XTREE, & SpeedRead Disk 
Cache softwere 

© Requires 1% slots 

© TakeTwo backup 


MintScribe ScribeCard 52 for Tandy 1000 $419 


AT 
fard disk drives 


* Includes AT mounting rolls, & data cable 
* Speedstor or Ontrack large drive 


software 
* Formatted, Partitioned, & Tested 


Size Model Speed Capacity Price 
HH Seagate ST251 40ms 428MB $439 
FH SeagateST4053  28mS 445MB $599 
FH Seagate ST4096 2Bms 80.2MB $888 
FH Micropolis 1335 28ms 71MB $849 
FH Maxtor 1140 27ms 117MB $1849 
FH Maxtor 2190 30ms 150MB $2099 


| 











PROBUCTS HOY LISTED... CALL 
UPS ‘ 
ester SNe’ PRINTERS 
MANIFEST ~S 
i $1995 ’ 


100 LB. DIGITAL : : ‘ 
SCALE =e S 


SINCE 1984 








LOGIMOUSE C7 BOEING WORD e 
& FIRST PUBLISHER GRAPH 3D PERFECT 4.2 Section 
$97 $179 $189 || 
PANASONIC. 


FAX CARD Is For 
ea ee Anes Serious 
Buyers 


We've rounded up all 
the direct marketers 
——— “it weet who want your 
MSP-40 10921 = = | | _ business and made it 
SAMSUNG : 
TTL-AMBER easier for you to find 
them in our Direct 


Hhae: = carts nee és Marketing Connection. 


Now you can quickly 
find the right PC 
products and services, 
the right price and 
the right vendor, 
right here in this 
special section. 


PC 


PC MAGAZINE 
400 





GEM Publisher 
Generic Cadd 30 


Gonerit Optrons Cal Sade u 
ee ea. ae ° M.H.I, WAREHOUSE 
tae Tot Proy Myr... S278 7 5021 N. 20th Street #10261 
ght s Speedup Amst tae oe Phoenix, Arizona 85064 
00 ead louse . . 
iba aa Es _ TOLL FREE credit with order 





602-995-1134 
Hours 8-5 MT M-F 9-2 SAT 





FROM PRINTERS PLUS! 


! / iy / Kc) ] 

1 High volume 24-pin color 
printing is now in your 

price range. If 

you're considering 

24-pin printers from 

NEC, IBM, Epson, 

Toshiba, Alps, Fujitsu or 

any 9-pin wide carriage printer, 
then the NLQ 324c is the printer 
you've been waiting for! 
FEATURES: = IST PRICE: $1145 


§ 300 cps draft 

‘oocpsNLa = PRINTERS PLUS 
SALE PRICE: 

@ Available with the = $499 

Printers Pius 2-year 


REPLACEMENT GUARANTEE! Call for detallst 
OTHER NLO® LPRINTER MODELS AVAILABLE: 


NLO 460L (160 cps) # NLO 218 (200 cps) 
NLO 240! (200 cps) # NLO 240iw (200 cps - wide) 


THE WORLD'S LARGEST 
SELECTION OF PRINTERS! 


We guarantee to match the lowest 
in-stock prices in this issue of 
PC MAGAZINE! 

If you don't see it, CALL! 


PRINTERS 


FUJITSU 
NEC 


wi32K option 


ALPS 
BROTHER 


OLYMPIA 
PANASONIC 
CITIZEN NLQ® PRIMAGES 
EPSON OKIDATA TOSHIBA 


WE'RE LASER EXPERTS 


APPLE HEWLETT. PANASONIC 
AST PACKARD ~—PRINTERS 
BROTHER IBM PLUS 
CANON KYOCERA «QMS 
CIE NEC XEROX 
CORDATA OASYS Takio 
EPSON —OKIDATA “tras nrs 


GREAT PRICES WITH A GUARANTEE TO MATCH 


PANTING PLUS 


THE NATIONS ONLY 


ol 
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FAX NUMBER i aot 


w=) 708 194- 0286! 


8 PRINTERS PLUS, IN 
4 \s 8486-C TYCO AD. TYSONS CORNER, VA 22180 


WELL CAEDIT COST OF LONG DISTANCE TELEPHONE CALL J 
I ANY PRINTER PURCHASE 


imme Si Vist our 7 rota showroonne 
@l& for bow local prices. 15% restocking lve anpiies 1 al reemed or ronzed 
merchandeo 
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COMPUTER PRINTER SPECLALISTS 














INFO 286 


TURBO SYSTEM 
The fastest IBM™ AT™ Compatible 


SUPERCHARGED SPEED 


CALL Citzon Tribute 224 


CALL EPSON Ali Models CALL 


12MHz 
286 CPU 


10 MHz option available 


CALL DUVFX/EX/LQ. FORLOWEST 
PRICES 
55 


jelevideo. 
Atari ST/Mega ST 
60-3500 Laser . 


—— MODEMS — nec p2200 
Evercom 1200 95 NEC LC890 
CALL Panasonic 1080: 
165. Panasonic 1091 
89 Ponasonic 1524 
158 Punasonic 3131 


—— BOARDS-—— — DRIVES/TAPE— 

Autoswitch EGA 480-163 Seogate 20MB KL 85 

" 119 Seagate 30MB Kit 

189 Seagate ST251 

“193 Plus Hordoard 40 

259 Bemoutli Box Il CALL 
89 ArchiveXL40MB Tope 339 


zaa OTHER peat ala 
245 Amdek Laserdnve | 


319 Princeton Ultrasync 
1059 SONY MONITORS 
Panasonic Fax Board 679 Taxon 770 





219 Microsoft Works 
209 Muthmata Advantage tl . 
165, PFS Firs! Choioa 

65 PFS. Pro Write : 
eee eres a 409 Wordstar 2000+ 1013 | 


«Clock/calendar with battery backup: 
e8V/Osots - 6w/62 & 36-pin 


lop function 
©20% smatier than IBM's AT™ systern 
Operation manual 
*Assembied and tested 
FCC Class B 


56 Norton Utilities Adv 
59 
229 PC Tools Deke 


Approved! "3 Sopa 
Microsoft Mouse. ica eee Heol 
Dealers and distributors 800-662-2686 orc 
= o ‘i 
welcomed forCa. Orders, tech Support 44 5-668-935 
Immediate delivery avaliable Calli or Write for Free Catalog 
Full one yeor warranty poner Chests wh 2 weak holt Quawied POLe CA 
Please cail for more information on 
FCC appraved add-on cards and 
AT™ compatible componentsli 
penmoot = TOIWON — sgsacary 
Manufacture Direct 


May Compas Corp. 
ife a 


Yael Colao] stanton A 





(714) 897-2037 (10 Lines) 


Telex: 372 AY / FAX: (714) 897-9173 


, SUITE 487 SAN FRANCISCO, CA 94114 
daasion of MCSS, Inc. Computer & Softwore specialists since 1961 
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THE™ 208/12-# 612K BASE SYSTEM 
MEMORY: 512K Standard, Expandable to 1MB on the 
Motherboard. 


SPEED: 6-12 MHZ Keyboard or Toggle Switch Seleciabie. 

ee allan lala 
Height Drives. 

POWER: 200 Watt Power Supply. 

WEYBOARD: 101 Key AT’ Style Keyboard. 


206/12 w/1.2M Floppy 
PBA wFOPpY & 42MB ..aecsccrmeee 


THE™ TURBO PC/10-# 256K BASE SYSTEM 


MEMORY: 256K Expandable to 640K on the Motherboard. 


SPEED: 4.77-10 MHZ Switchable on the Keyboard. 

STORAGE: Room for up to 4 Half Height Drives or 2 
Full Height Drives. 

POWER SUPPLY: 135/150 Watt Power Supply. 

MEYBOARD: 84 Key AT Style Keyboard. 


280° 


PC/IO w/t Roppy ..... 
PC/10 640K w/1 Floppy .. 
PC/0 640K w/2 Floppies .. 


NOONE CFS 
GYGEN Premiere 35 


CSTWEN TRIBUTE 224 20086 CPS .. 
GATEN TRIGUTE 124 200/66 CPS .. 
CITIZEN MSP-50 250/50 CPS 80 Co! 
GWEN MSP-55 250/50 CPS 132 Cot. 
GITWEN MSP-45 200/40 CPS 132 Col. . 
GREW MSP-40 200/40 CPS 80 Col. .. 
DECOM 150 Par 50/50 CPS... . 
EPSOM 10500 180/500PS .. 





THE™ 386/16- 1MB BASE SYSTEM 
MEMORY: 1MB Standard, Expandable to 2MB on the 


Motherboard, up to 4MB w/Optional Daughterboard. 


SPEED: 4.77-6-8-10-12-16 MHZ. 

STORAGE: Room for up to 5 Half Height Drives or 2 Full 
Height & 1 Half Height Drives. 

POWER: 200 Watt Power Supply. 

KEYBOARD: 101 Key ‘AT Style Keyboard. 


*1,090"" 


980/18 w/t.2M Floppy .... Bh 
806/16 wFloppy & 40 Meg a4 2, 





Model 8071 w/2MB, 70MB HD .. °§,786%" 
Model 80-41 w/1MB, 40MB HD. °4,780% 
PS/2 Model 30 w/20MB/2 720K .. baer, 
PS/2 Model 50 w/20MB .......... 

PS/2 Model 60 w/70MB 


COMPAL’ 


DESKPRO 386/20 w/300MB HD .. °6,850°° 
DESKPRO 286 w/40MB .. 

DESKPRO 386 w/ 20MHZ, 6OMB . " +§,400"" 
DESMPRO 386 w/20MHZ, 130MB . ‘Siar 
PORTABLE ll Model 40 9,006" 
PORTABLE 386/20 w/40MB 

PORTABLE 386/20 w/100MB HD . 8, 950" 


AMIR ColOr 722 .o.se.cesseeens 


ANDEL Color 600S .. 


ANDEN 4104, 410 ar4i0G. 


ANDEK 1280 ... 
COMPAQ EGA 


OMBATA 1924 200 CPS 80 Col. 
QUBATA 1934 200 CPS 132 Col, . 
GUWATA 292E 240 CPS 80 Col 
GUBATA ML 393 450/120 CPS ...... 


MAGNAVOX 12” Amber TTL .. 
NEG Multisync H JC-1401 .. 


.. 05.90" 
- 616.00" 


EPSOM 10250 264 CPS 24-Prn 80 Col 
EPSOM 101050 264 CPS 132 Col. ... 
ESB 101000 100 CPS 132 Col. .. 


EPROM £1000 300 CPS 132 Col. . 
EPSON 102500 324 CPS 132 Col. 


EPON FXOGE 160 CPS 80.COl 


Ml PROPRINTER 200/100/40 CPS . 


(BMI PROPRINTER XL 200/100/40 CPS . 
GM PROPRINTER XL24 24 Pin 80 Col.. 706.00 


WEE PE 10° 216/18085 CPS ..... 


ORE P7 216/180/65 CPS 132 Col... 


ORE P2200 24 Pin 170/55 CPS 80 Col. 


ORE POXL 400/330/140 CPS 132 Col. . 


GUBATA ML 294 400/100 CPS 16° .... 
GMBATA Mi 182+ 160/30 EPS 10” .. 
QMBBATA Mi 293E 240/100 CPS 15° .. 
OVERTURE 110 10PPM Laser Printer . 
PAMASOMEG KX-P109I1 160 CPS 
PANASONIC KX-P10921 180 CPS... 
PAMASOMIC KX-P1592 160 CPS ... 
PAMABOMEC KX-P'1595 240 CPS. ........ 
PAMASOMIG 1080! M2/44 CPS Par ...... 
‘Selheeka SK- 3000 10° 300/50 CPS P/S 
Selmeeha SK-3005 15° 30050 CPS P/S 
‘Selwahe SP- 190A! 10° 100/20 CPS Par 
TOOMBA PI21SL 216 CPS 80 Col. . 
TOQMBA PI41E 216 CPS 132 Cot 
TOGMBA P351 Model If 288 CPS . 
TOQMBA Pagetaser 12 12PPM 

TOSMIBA P2351 SX 360/120 CPS 15° . 
TOSMBA P3510 280/100 CPS 15° Color =960.00° 


COMPAQ PORT. ff MODEL 20 
W/640K, 1.2MB Drive, 20MB HD, $3, 450°" 

COMPAQ PORT. Ill MODEL 40, 

WIG4OK, 12MB Drive, 40MB HD, . nn 39D 

NEC MULTISPEED 

WIB40K, 2-3.5M 720K FIOppY DX susan * Vy ‘ore 

NEC MULTISPEED EL 

W/S40K, 2-3.5° 720K Disk Dr. 

TOSHIBA T3100/20 LAPTOP 

WIG40K, 3.5° 720K Drive, 20MB HD, 1S, 1P, MS-DOS, Gas Plasma Screen ... 

TOSHIBA T1000 LAPTOP 

W/S12K, 35" 720K Drive, 1F, 1S, MS-DOS, Super Twist LCD. ... 

TOSHIBA T1100+ LAPTOP 

WISAOK, 2-720K Drives, 18, 1P, LCD Scf@@N, esnesnsasssueirtunmnsnnnnnte $1,399 
TOSHIBA T1200 LAPTOP $ oo* 
W/IMEG, 3.5” 720K Drive, 20MB HD, 1S, tPF MS-DOS, Super Twist LCD ........ 2, 225 
TOSHIBA T3100 LAPTOP 

WA640K, 9.5° 720K De, 10MB HD, 18, 1P, MS-DOS, Gas Plasma Screen ....... °2, 569° 


THE™ 20MB Ha Disk Card ..... 
THE™ 20MB Ha. Disk Kit 
THE™ 30MB ALL Hd. Disk Kit ... 280.00° 
THE™ 30M8 Hard Disk Card ..... 948.90° 
ABCMIVE GOMB Intermal Streaming 

Tape 


WMERA Bernoulli If 20MB int 
RWB 720D 20MB internal Tape ... €28.00° 
(WEL 145 40MB Internal Tape ...... 000.00° 
MANTOR 4380MB int. ESD! Hard Drive 
. 3,000.00° 

MAXTOR 4175 175MB Internal ESDI Hard 

Disk .- 2,350.00" 
MmeSCRME 3650 40MB 1/2 Ht ... 000.00° 

pe 


MON-FRI 
6: 30AM-6-PM 


NEG Multisyne XL .... 
NEC Multisync Plus . 
PRINCETON Uitra-Sync .. 
PRINCETON HX-12E ... 
PRINCETON HX-12 Pius 
PRINCETON Max-12E . 
PRINCETON 1-300 .. 
SONY Ali Models . 


MBGSCRBE 6053 42MB Full Ht .... 648.00 
MECSCAME 6085 71MB Full Ht ...... 700.00° 
MEOICHRE 6128 110M ALL Full Ht 


OUNTAN 30MB Drivecard 

MOUNTAIN 50MB Drivecard 

MOUNTAIN 20MB Drivecard 

PANS DEVEL. Hardcard 20 ... 

PLUS DEVEL Hardcand 40 ..........00.. 

PRAM 130MB/20MS Hard . 1,088 
PRAM 230ME/12MS Hard Disk . 2,100.00" 
SEAGATE ST-251 42MB/40MS Hard 
SEAGATE ST-277 65MB/OMS RLL 

SEAGATE ST-4051 40MB Full Ht .... 340.00" 
SEAGATE ST-4096 BOMB Full Ht .... 028.00 
SEAGATE ST-225 20MB Hd. Disk ... 276.00 


SATURDAY 





BUY HARDWARE & SOFTWARE AT WHOLESALE, + 8% 
AND GET 14-30 DAY SOFTWARE RENTALSt 


UTILITIES/COMMUNICATIONS DRIVES 
.. 52.00" AMBEL Laser Drive 1 CO-ROM .. "00.08" 




































CRAB int 20M8 Hard Disk w/Controter for 
BUSINESS PS/2 Model 25 as. 
Add $2.50 Shipping & Handling for each item. CARB Same as Above w/40M8 
ANBA Paradox 20 ° ROBAN 6 GMB Rloppy Drive... 














ABMTON-TATE Dbase tit Pius . 
ASMTOR-TATE Framework .. 



















ERECUTWVE SYSTEME 
pape a THE™ 1/2 Ht. Add-On Floppy ........ 700’ 
FUR SOFTWARE Sideways PLOTTERS/DIGITIZERS/SCANNERS 































108.08° 
zea.gee 
. wees 
apd MEREMAR TECH. Carbon Copy 
wee" PAIL MACE Mace Utilities on AST Advantage Premium . 770.00" eer en 26S Pte ae 
“ gyioge | PETER NORTON COMPUTING Ui ABT Six Pack Plus w/S4K... .- 108.00* RUUSTOR STREMENTE Al Modeis .. 
67.00° PETER NORTON COMPUTING MGT Six Pack Premium cise. 108.08" SUMBAAGRAPTECS, cone 
"946.00" Utitties Advanced Ver. .... . Above Board AT w/I28K of 2MB  310.88* Summasketch Plus (12x12) .. .. 
200.00° TURNER WALL Note it or SQ2 . 0° TRAPS 1x18 
| geegee | TOMER MALL 4 Word ........ . 64.00" Summaskotch (12018) ............ SaSe* 
68.00" WETE CAME BYE. Brookiyn . oor 
0.00 WORDPERFERT COMP. Wordperfect Liv. . 
140.28" 



















THE™ 2MB Ram Cart w/0K of 2MB. @0.80° 





















































rer doce ae COMPUTER re MATH CO-PROCESSORS 

LOTES DEVELOPMENT Freelance Pius . 200.00° SYSTEMS ere ee NE Conner 

LSTUS DEVELAPMMENT fi! BH ey BT 20072 Ua Co-Pocsa “~ 
incase tos come | ema, ACCESSORIES Po wt oe 
MACROGEFT Bookshelt 175.00' 



















MODEMS 





















"200.08" 

226.00 

42.00 

476.20 

CENTRAL POBIT Copy 1! Option Board .. *70.08° 
25° 

+0 

00° 

0.08" 

7aes* 


Ca PRODUCTS Mach I Joystick... . AST 5151-11 +. 
Cone Ave meena see MIT 5251-72... -.. ' 
COMPUTER SYSTEMS SENGIEGTON Masterpiece Plus aves Sreromoger 2008” 
Add 2% Shipping & Handling to the Wholeesie LOGITERM Logimouse + e 


48% Price for Each fem Ordered. MRCROGSET Bus/Ser Mouse 


w/Paintbrush ... Sane 
MICROSOFT Sus/Ser Mouse w/Easycad. 108.06° 
MRCROSOFT Bus/Ser Mouse w/Windows T1G.08° 
PC METWORK (341 to Heyes Smart 


























































. ee 
QW. PAGE wa Lydd ——— 

a Latches GUABRAM Microfazer Par/Par | «16.88 
bien escort ae | Hib Rola ow sama | Sons Sompmco's "ar | urn coe spe Nr 
SOFTWME PUB. First Choice . nee 7a.00* ™ 386/18 w/7IMB Hd Disk. 2; BONY 31/2 DS/HD Box of 10 ... oe Lb is mae foal 6 day 
oorTw Publisher 200.08" to see meet 
SOFTWARE PUR. EFS: Prot Wie Wee DISPLAY CARDS OF THE MEMBER WHOLESALE PRICE we 
SYMMITEC 044 Vor 20......... ee.gse | ATL WP VGA "755.08 eenuee ower 1000 eveieie ine ee 
pore ame Gea Power Supply... ber | The NEW PC NETWORK Members pay just 
Nemremreny incre jolla CHIPS Set of 9 64K (TORS) . 12.25" | 6% above the wholesale price, plus 
WORDPERFECT postin! ‘an (CUPS Set of 9 256K (150NS) . 31.60" Ail prices reflect @ 3% cash discount. Minimum 
ROE EC Mees AMON 5S. OOS For Senile: 
WORDTECA SYSTEM OG Xt.... O00" anton mae-3. wan am) WOES 
HERO COMP. Yonture Publishes ri4 DEEKETTES Bulk Pack (50) 5-1/4 OS/0D 


QUGMETTES Bulk Pack (25) 3-1/2 DS/0D. CALL 






SHARP COPIER 


Features: accurate auto exposure for correct 
copies, lightweight and compact for home or 
office use, dynamic 4-color single tone 
copying. time-saving, 2-way paper toed. 
continuous copying of up to 19 copies. 


7-60 $ A 
SHARP CARTRIDGE 





‘4 Year $10.00 1 1 Year Corporate $95 00 PCAG?8 
] 2 Years $15 00 :Save $100) ] 2 Years Corporate $25 00 (Save $5.00) 
ee . ) 14 Day Game Rentats $10.00 Additional Per Year 30 Oay Rectats of Ether Business or Game 
| 14 Day Business Renters $25 00 Adational Per Year ‘Software $30 00 Adaiional Per Year 
SHARP FAX Was Reterreato the NETWORK by Membe: 





Please Forward Hes Member Get A Member Bonus. 
Bet My Creda Card VISA = MasterCard Amencan Express 


“ee QODOOOOOOOOOO0OO 











Sharp has combined a facsimile, copying 
machine and telephone into one unit You 
can use UX-60 as a conventional fascimile 
machine, as a copter and as a telephone set. 
Send book-type documents, textile and hard 








BM 8503 Mono Momtor e 
GM 8513 12° Enhanced Graphics 

Display coe 510,08" 
PRCETON 





























backed onginals ux-60 Crect o Maney Order Enctosedfor$ Ep Oat 
r speciat. | $ 80* Monitor w/Titt & Swivel aagress pt No 
oS Zp, 
LASER PRINTERS Telephone 1 p 
SHARP FAX PAPER FezOPne Sqnatue 


MEWLETT PACKARD Laser Jot Ser tt "1,060.00° 
QMIBATA Laseriine 6... ...... 1,108.08° 





BOX Of 6 ROWS srrsaserenes OE 
CIRCLE 535 ON READER SERVICE CARD 


{Signature requred to vahdste membershep) Copynght 1987 The NEW PC NETWORK INC 


(me SRS SSS Ssessaeaaaoonas 













Arlington Computer Products gives you the 
best prices on IBMPCs... 


IBM AT 339 (8 MHZ) IBM PERSONAL SYSTEM II 


a Aen nee Model 30, 2 floppies w/Monochrome Monitor 
w/Monochrome Monitor ... $8895 Model 30, 20 MB w/Monochrome Monitor 
Model 50, w/Monochrome Monitor.. 

Model 60, w/44 MB and Monochrome Monitor... 
IBM XT Model 60, w/70 MB and Monochrome Monitor 


Model 80, w/44 MB and Monochrome Monitor..... 
ol i mee ee Model 80, w/70 MB and Monochrome Monitor 


w/Color Monitor add $250 
...and COMPAQ too! 
COMPAQ 286 COMPAQ 386 | - 


w/Color Monitor 








DESKTOP — 1 Drive M EIN HAZ) sede coe TURBO XT 

640K, 40 MB, Monitor ........ $2795 onelie gee) eo. 

PORTABLE I] MODEL IV — Model 60 (20 MHZ) .......... 9 4.7 and 8 MHZ switchable, 640K, 

1 Drive 640K, 20 MB ......... $2895 Model 130 (20 MHZ) ......... $6950 _— Ran, floppy drive controller, 1 

PORTABLE III | floppy drive, Seagate 20 MB hard 
Sr ’ disk, parallel and serial ports, 

1 Drive 640K, 20 MB ......... $3695 eee Glock eaendan calcination 


W/40' MBG... ccc ete .... $4195 COMPAQ PORT. 386 | monochrome/color graphics 


adapter. Monochrome monitor. 


COMPAQ DESK PRO l Mode! 40 Bs oe Be SSIS $999 
; Model. 100\.:sceeee a. teaser $7375 : 
1 Drive, 640K, 20 MB Color monitor add $200 
Green or Amber Monitor ..... $7695 


DRIVES & TAPES VIDEO BOARDS 


360K Floppy for PC $99 SEAGATE HARD DISKS ATI EGA Wonder 
360K Floppy for AT $115 20 MB for XT (ST225) . $279 Everex EGA Autoswitch.. $139 
10 MB Tape for XT. $249 30 MB for XT (ST238). $299 Everex Edge $1 
20 MB Tape for XT. $379 30 MB for AT (ST4038) $499 Hercules Color Card 
20 MB Tape for AT. $379 40 MB for AT (ST4051) $599 Hercules Compatible 
40 MB Tape for AT 40 MB for AT (ST251) . $399 Cotor Card 
or Compaq 386....$489 80 MB for AT Hercules Compatible 
Graphics Card 
EVEREX 1OMEGA Hercules Graphics Pius .. $179 
60 MB Internal .... $679 10+ 10 Bernoulli NEC GB1 $259 
60 MB External ... $679 w/Controller Paradise Autoswitch 480 . $169 
20 + 20 Bernouill Quadram Prosync 
w/Controller 
STB EGA Plus.. 


PLUS hard card 20 MB Vega Deluxe.... NEC Multisync 


PLUS hard card 40 MB Vega VGA NEC Muitisyne Plus 
SAMSUNG Color 


FOR ORDERS & SYSTEMS QUOTES: 


Aldington 4 800-548-5105 


Computer A CUSTOMER SERVICE AND IN ILLINOIs 312-228-6333 


roducts . inc. ; SHIPPING 812-228-6333 
3025-E S. MALMO TECHNICAL ASSISTANCE 312-228-1470 


ARLINGTON HEIGHTS, IL 60005 Prices and Availability Subject To Change Without Notice 








Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 286E LQ 1000 LQ 850 EX 800 
$179 $439 $519 $489 $389 
FX 86E LQ 800 LQ 2500 LQ 1050 EX 1000 
$299 $399 $869 $669 $479 
PRINTERS SOFTWARE MULTIFUNCTION 
EPSON Crosstalk 
LX 800 .... $179 LQ 1050... D Base III Plus... BOARDS 
FX 86E....$299 LQ 1000... F p 
FX 286E... $439 LQ 2500... len Glelegwete iV Everex Magicard 384K 
LQ 800.... $399 EX 800.... Lotus 123 AST 6 Pack w/384K 
LQ 850.... $489 EX 1000... Raining vour Maney 
OKIDATA Microsoft Word AST Advantage 
192 Plus/193 Plus AST Rampage PC w/256K .... 
292 w/Module Norton Utilities AST Rampage AT w/512K .... 


R Base System V Orchid Tiny Turbo 
Smartcom Intel Above Board PC 
Symphony Intel Above Board PC P/S .... 
Ventura Desktop Publ 

321 S/L/341 S/L Volkswriter 11 


351 Model Il Word Perfect 4.2 
Word Perfect Library 
Wordstar 2000+ 


Irma Board 
AST 5251-11 
AST 5251-11 Plus Enhanced .. $599 


CHIPS 


64K Ram Chips 9 for $11 
256K Chips each $3.35 


$759 =P9OXL 
$869 P2200 
PANASONIC 
$189 610911 
IBM 








| - * ISSUE HIGHLIGHTS x 


AST RAMPAGE AT NEC MULTISYNC MICROSOFT ZENITH 2 DRIVE _ EPSON PRINTER STAND 
W/2 MEGABYTES MONITOR BUS MOUSE LAPTOP W/PRINTER PURCHASE 
$529 $549 $119 $1695 $15 
_EVEREX 300/1200 SEAGATE 30MB MICROSOFT NEC | 
DEM W/SOFTWARE HARD DISK KIT = SERIALMOUSE — MULTISPEED EL D BASE II! 
$99 $299 $129 $1695 $379 





FOR ORDERS & SYSTEMS QUOTES: 


Alctington 800-548-5105 


Computer CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
roducts., inc. 


3025-E S. MALMO 


SHIPPING 312-228-6333 
TECHNICAL assistance 312-228-1470 


ARLINGTON HEIGHTS, IL 60005 Prices and Availability Subject To Change Without Notice 















Marketplace 


WEWY4il3 The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you're looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 


MOVING? 


Please write to: 

PC Magazine, 

Box 2445, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine for 
faster service. 
Please allow up to 
60 days for change 
of address to take 
place. 





If It’s 
Important To You, 
You'll Find It Here... 


PC Magazine is the first 
place to look for the PC 
products and services you 
require—at the price that’s 
right for you, from the 
vendor you want to do 
business with. 








| ComputerEyes/TelePaint image capture and editing software, 


New dimensions in Bible study. 


j We're celebrating over 5 years 
of market leadership! Version 

4.0of THE WORD processor 

includes the complete text of 

the KJV or NIV Bible for just 
$199.95: Our software searches 

for any word ortext string. 

You can iw eine indexes 

on concepts yourown 

library of research material. 


er new INSTANT ACCESS 

add-on product for just $49.95 
eit tae 

ily isstill growing 

with Ma, cross references and 

personal commentary to annotare 

a ee 

< j transliterators which 
QS include Strong's Coricordance. 


¢ WCLE 34] ON READER SERVICER AR 


Bible Research Systems (512) 251-7541 
2013 Wells Branch Parkway, #3504 , Austin, Texas 78728 


Pubshge cxem. ForIBM, MSDC Macintosh. Sitme pidigeres aleo Sor Apple I, C64, TRS80;CPM 





Capture Video Images: only 249% 
Now you can easily and inexpensively acquire images 
from any standard video source — videotape, camera, disk — 
for display on your PC, XT, AT, or compatible 
Capture time ts less than twelve seconds. 
ComputerEyes provides the interface hardware, complete 
easy-to-use software support on disk, and owner's manual 
All you need ts an IBM color graphics adapter, or enhanced 
graphics adapter, or equivalent ComputerEyes is compatible 
with virtually all popular graphics programs 
Think of the possibilities! 
ComputerEyes is backed by a one year warranty and the 
success of over 10,000 systems sold Satisfaction 
guaranteed or retum it within ten days for full refund 
Also available Demo Disk, $3, ComputerEyes with 
quality b/w video camera, $519 95 complete. integrated 










$50 additional See your dealer or order direct 
For more information call 617-329-5400 


To order cell 800-346-0090 
or mail your order to Digital Vision Inc 
66 Eastern Avenue. Dedhem MA02026 
VISA M/C, or COD accepted \®) 






S&H $4 for ComputerEyes. $9 for 
Camera Sysiem Mass residents 
add 5% sales tax 
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ee ee ie —— = A SS —SE as) 
HARDWAR SOFTWARE continued SOFTWARE continued MISCELLANEOUS 
ADD-ON-BOARDS ..... BUSINESS TIME MULTI-USER ACCESSORIES ......,.427 
MANAGEMENT ....... AUS) SYSTEMS eee jcciiies feo 43.8 
GABLES eae sais? BAR CODING ..... 427, 428 
COMMUNICATIONS... COMMUNICATIONS ...416 MUSIC ......... «420, 421 ic... se. 8 
COMPUTER CONSTRUCTION ...... 416 ONE-OF-A-KIND....... 421 BUSINESS 
SYSTEMS............. 410 DATABASE........... 416 OPERATION SYSTEMS... OPPORTUNITIES ...... 428 
DISK DRIVES ......... DATA ENTRY ......... 416 PREVENTATIVE CATALOGUES ........ 428 
MAINTENANCE ....... 421 
DISKETTES ....... 410,411 DATA MANAGEMENT .416 COMPUTER 
eae Vaton: : PROGRAMMERS INSURANCE .......... 428 
All, 412 DESKTOP TOOES ois on es ok 421, 422 COMPUTER LEASING..... 
at osetesek sia seer sts PUBLISHING. ,....416, 417 PUBLIC DOMAIN 42 
MONITORS .............. DEVELOPMENTTOOLS... COMPUTER SERVICES.... 
DEVELOPMENT TOOLS ... REAL ESTATE 422 
PERIPHERALS ... atz,aia -=--(SeeFropemumers Tonks) COMPUTER TRAINING. ... 
PLOTTERS............ EDUCATION .......... 417 RELIGION ........ 422,423 CONSULTANTS ........0. 
POWER ENGINEERING ........ a ae 423 CONVERSION SERVICE ... 
PROTECTION .......... ENTERTAINMENT/ ——— DATA 
POWER SUPPLIES .....413 GAMES.........-- 41g SCIENTIFIC.............. CONVERSION..... 428, 429 
PRINTERS ............. FINANCIAL........... aig SECURITY............ 423 DIGITIZERS.............. 
SECURITY ............ GENERAL ............ al SERVICES «iss ses ds mers DISK CONVERSION ..... 429 
SPEED DEVICES....... GRAPHICS............ 419 SUIGREM ARES va sekaare* DISKETTE COPY 
STATISTICS 423, 424 SER VICE iirececne vas 429 
t EES ATi 0UC(iti‘<‘<‘<‘(‘é‘éiégaTQRTC*C“(<é«é‘t AA TESTIS LL... . 
SOFTWARE HEALTH............6. 419 EMPLOYMENT 
a INVENTORY .......... 429 FAXES ......... 0.00 424 OPPORTUNITIES ......... 
TERMINAL 
poe Pid cesaa LANGUAGES............. EMUEAMION........2 4m FURNITURE.............. 
ARTIFICIAL 
INTELLIGENCE ....... LEGAL jefe ccc oe 420 TRAINING .............-- MAILING LISTS .......... 
NETWORKING .... 429, 430 
BACKUP SYSTEMS ....414 MAILING TRAVEL winssnusnesiaianax 
PROGRAMS........... 420 PUBLICATIONS .......... 
BUSINESS ........ 414, 415 MARUIEKCIIIEING UTILITIES ... .424, 425, 426 SUPTLIEE a 
BUSINESS EROIECT CTURING ....... worD—i(‘(itsSs*CSS PPLE. «ee nee 
MANAGEMENT ........ MEDICAL... 2 sgiesun wd 420 PROCESSING ..... 426,427 USED EQUIPMENT ....... 
Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Magazine Classified Marketplace is a special economical section for product and service listings. ; 
Listings are grouped by category and sold by column inches. Second color option available. 
Standard Directory Listings are also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information call 212-503-5115. 
PC Magazine Classified Advertising Staff Account Managers 
One Park Avenue, New York, NY 10016 Glenda Campbell (212) 503-5118 
(212) 503-5115 CT, SC, VA, NC, NY, GA, PA, VT, MA, NH, WV, NM 
; , Mary Jo Nash (212) $03-5115 
Advertising Director Production Manager LA, MO, OK, Ht, AR, KY, NB, Wt, MS, tL, AL, Mt, ME, IA, MN, TX 
Kathryn J. Cumberlander Anne Brockinton ALL OVERSEAS 
Sales Manager Production Coordinator Dennis Leavey (212) 503-5176 


CO, MT, UT, CA, OR, ID, TN, (CA ZIPS 94000 & UP) 

Elliot Bryan (212) 503-5t75 

AZ, CA, NV, FL, AK, IN, WY. OH. (CA ZIPS 93999 & DOWN) 
Ariane Casey (212) 503-5117 

NJ. DC, MD, KS, ND, WA, SD, DE, RI, ALL CANADA 


Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 

Advertising Coordinators 
Ana Marie Gonzales 

Linda Annis-Lopez 


Wendy Long 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS... 





HARDWARE/ADD-ON BOARDS 





FAST 88. 
wet’ A g Rege 


@ Needs no slot @ Select speed by 
switch or software Ml 100% compat- 
ibla with ail software M@ Works with 
8087 @ 7.38 Mhz HNorton = 2.8 

FAST 88 without CPU $ 99.00 
FAST 88 with 8088-2 $105.00 
FAST 88 with V20-8 $119.00 


CriPcLo¢ 


10-year clock/calendar by 
IN A CHIP! 


@ Easy plug-in @ 10-year battary 
@ Never set date/tima again 
@ No slot needed Ml 100% compatible 


CHIPCLOK wisoftware NOW $49.00 


4-800-722-2353 
30-day money-back guarantes 
1-312-529-2552 in IL 
FAX: 1-312-894-6048 


ASE HOT SHOT 


Give your PC a 10 Mhz 802861 


@ Norton SI = 103 

@ EEMS compatibie 

@ Intal 80286 CPU at 10 Mhz 

@ Fits Into short atot 

@ 16K bytes Cache mamory, 

@ Software “hot key’ to use 8088 
@ List Price $645 


Call for our Low Price! 


COMPUQUEST Engineering Inc. scisumouns 1 e193 | CRCU S52 ON READER SERVICE CARD 






Two ee 


3 ke Pius 3.50 Shipping 


& UnPiu: 
TWO PRI 






Poa coo 


One Computer & 





ing! Use our Printer 
ERS with ONE PARALLEL PORT 


with a flick of a switch! To Install plug your existing printer cable 
into the back of the switch and connect the switch cables to either 
printer. Two 314’ printer cables are included with the switch! 


One Year Warranty 


Dealers Welcome 






gs 


Plus 3.50 Shipping 


Our Professional (for Office) 


and Personal (for Home} Switches efficiently link your PC's & 













Printers! Share 1 
flick of a switch. Gu 





Our Professional Switches Feature. 
EMI/RFI Noise Filter FCC Compliance GOLD 
PLATED Connections. & 1 Year Warranty 


92432 Pro A/B Switch (25 Pin) $5495 
#2434 Pro A/B Switch (36Pin} =. $64.95 
"2452 Pro A/B/C Switch (25 Pin)... $6495 
#2A5A Pro A/B/C Switch (36 Pin) = *74.95 


Order. or PO.) Name, Address ‘i 
Please Call Us (8am-5pm PST. 







30 Day Money Back Guarantee 


Call for our FREE CATALOG 
CIRCLE 856 ON READER SERVICE CARD 


AD;:PCM-125 


Many more Models Avaiiabie, Cail For Details! 


CALL 800/367-8479. In es 415/626-4333 


© Tipe Computer Accessories 
P.O. Box 690, San Francisco, CA 94101- 






inter among several PC’s (or vice versa) with a 
ality Construction, Satisfaction Guaranteed and 
Low Prices make these temific values. All lines are Switched too. 


Our Personal Switches Feature... 
SILVER PLATED Connections, Budget Prices 
& 90 Day Warrant 


72232 Per A/B Switch (25 Pin) . . $3995 
#223A Per A/B Switch (36 Pin} $4995 
#2252 Per A/B/C Sutch (25 Pin) A995 
#Z25A Per A/B/C Sutttch (36 Pin) $5995 


We Have Cables Too! Stasting at £13.95 


Easy To Order write or Call Tipz Computer Accessories. 
Specify Stock Number, Quantity, lh 


ent Method (Visa, M/C, Money 
Bay Phone. If you have yy 


i 0690 
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Motherboard Clock - $59 

SideClock does not waste an expansion slot’ The 
lnnoventions’ clock/calendar installs easily by 
snapping into place Never enter ihe time and 
date again; SideClock does ittor you Software & 
user-replaceable battery included 30 day 
$-back gtd 2 yr warranty $59 + s/h Site dis- 
count. Dealers welcome 

ARISTO Computers, Inc 

16811 £1 Camino Real, Suite 213-M 

Houston, TX 77058 
713/480-6288 or 800/3ARISTO 


ADO 4 SLOTS TO 1BM-PC 

The Addcard allows updating your IBM-PC sys- 
tem by adding 4 more card slots It easily in- 
stalls inthe 5 slot motherboard providing 8 slots 
total Accepis many boards including turbo, 
modem, floppy or hard disk controllers ram, 
sefial-parallel ports, security & others Only 
$79.00 + $3P&H Visa& M/C 

MERAK INDUSTRIES 

8704 Edna 

Warren, Ml 48093 


1-800231-4310Ext 768 (MI)313-562-9768 


COMMUNICATIONS 





BIGM@UTH, 


REAL VOICE Digital Recording 
for your PC, XT, AT or Compatible 


@VOICE MAIL SYSTEM 
jatured, Unimited Boxes, 
No Nard Disk Lock-Out 












LEMARKETING 
intaliigent inbound and Out- 
bound Capabilities, Fiaxibla 
User-Detinabia Structure 
@ADVANCED ANSWER 
CAPABILITIES 
saver, Message Forw , Ti 


aie Touch-tone Remote and 










much, much more. 


@AUTODIALER— 
OATABA: 

Auto Saarch and Sort, Auto 

Re-diai 


OVOICEPA! 
Vore Hed <_ Effects tor 
your Programs, Damos, and 
Tutorials 
Complete with Hardware '/2 card, 
Software, phone cable, and external 
apesker 


ak °2399%.sen @D 
(415) 339-TALK 


Talking Te , inc. 
6558 Lucas Ave. Suite 301 
Oakland, CA 94611 
CIRCLE 603 ON READER SE:WICE CARO 











TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 





BEST BARGAINS OF 1987! 


Computers: 

AT&aT— 

6300 640K 1 Driva Mono $1239 
6300 640K 2 Drive Mono $1419 
6300 640K 20MB Mono $1619 
Panasonic— 

SR Partner 256K 2 Drives $1195 
FX-600 2 DR Mono $ 699 
$1199 


FX-600 2 DR Color 


OCA-IRMA 


Modema: 
Hayes— 
12008 Internal w/Smartcom 11 $313 
1200B Extarnal $384 
24008B Internal w/Smartcom 11 
Smartmodem 2400 External 
Ventel— 
1200 Halfcard w/Crosstalk 
PC 2400 Plus External 
Everax 300/1200 BAUD 

$729 


$516 


STARFLIGHT TELEMARKETING 
P.O, Box 685 Nitro, West Virginia 25143 
1-800-423-7347 
Cail far additional info on other products Dealer Inquities Weicomed 
MC VISA Accepted 
CIRCLE 955 ON READER SERVICE CARD 
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COMPUTER SYSTEMS 











WYSEpe 286 
BEM cana $141 





WYSE MONITORS 
700 Hi-Res 1200000 ....$749 
590 = 169 





TERMINALS 
WYSE 9... $359 
WYSE 60... + $399 





HARD DRIVES 


PRIAM 
ZIN6. 


$869 
$794 

.. $959 
$1 979 


SEAGATE 
20M... nn $24 





1-YEAR WARRANTY 
30DAY MONEYBACK 


|. 360K FLOPPY, 
KEYBO, PHOENIX BIOS. 1-YEAR 


SAT TURBO.... 
8/4. 77MHZ. 250K ( 





WARRANTY 
SATAT.. 


1-YEAR WARRANTY 


20/30MEG HD KIT..... $259/289 
TFL AMBER MONITOR...§ 75 
RGB COLOR MONITOR. .. $249 
HECULES/RGB BOARD ...$ 39 
EGA 640*480 BOARD...... 
- $75/169 
360/1.2M FLOPPY:....... 


12/24008 MODEMS:. 


2MEG EMS 0-K MEMORY 
BD:XT/AT 


MOUSE/JOYSTICK/GAME " 
S$54/19/19 
K 


BD 


Oo 
6' CABLEs:| PRINTER/SERIAURGB % 


PARTS TO BUILD YOUR 


CPU .. cee ceeee sees $1392 
I6MHZ, IMEG (8MEG), PHOENIX, 
O-WAIT STATE 


SAT COMPUTERS 
2051. N. CENTRAL, # 102 
RICHARDSON, TX 75080 


680-3508 10-6PM CENTRAL 
CIRCLE 604 ON READER SERVICE CARD 








(OGMHZ. 512K (1 Meg). | 2MEG 
FLOPPY, KEYBO. PHOENIX BIOS, 





NEW LAPTOPS 





1-10MB Hard Disk ... $2,399 
ACCESSORIES 
[288 rene 79 


§ 
int. 120Bau! Modem .. $329 
Extra Battery Pack ......$ 89 


BOARDS 


ZUCKERBOARDS 


XT Exp. Mem. w/304K...$ 94 
XT /O w/Ser.+Par.......$ 89 
AT Exp, Mem. w/1MB.... $199 
AT W/O wiSer.+Par.......$ 89 
Mono, Hercades Comp....$ 84 


Dork Calendar aS 44 
1200 Baud bt. Modem ..§ 89 


5827 COLUMBIA PIKE, FALLS CHURCH, YA 22041 
PRICES & AVAILABILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE 


$750 
Sea 


$119 


$9199 
$o099 


$19/18/24 
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(703) 379-4228 


13 MHz 1 MB -- 
TURBO AT $1149 


TURBO XT $499 cw wonton) 
Portable XT/AT/386 $799 » u 


eras 


42 MB Hard D Di 
Len Universal al Systems, Inc. 


RS BC a 


COMPUTERS 
Model BO ...osssnenee $1,494 
w/Z0ME tard Disk ... $1,814 
w/40M6 Hant Disk. $1,994 






wiM0MB Han! Drve. $2,396 






AST RAMPAGE-286 
WiSIX..... 

















Mitsubesha 
Diamond Scan ......... $499 
BOCA Research 
EBA Card sseorssen $169 
PRINTERS 
Toshiba BASE 0.1. $494 


Dkuéata Laser w/IF... $1,494 
HP Laserket 4.......... $1,795 


Over 15,000 XT/AT/00386 sold | 


FULLY IBM COMPATIBLE 


complele 
& Meriter 


375 
Iniscribe 


$355 aup 


CA S4000 
5: 
Men 9 Pi 


CIRCLE 611 ON READER SERVICE CARD 


Our [0th year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Fgt. Prepaid. Save Tax 
Toll Free 800-231-3680 


‘We will mect or beat... 
GUARANTEED LOWEST PRICES 


fit MARYMAC woustres wc. 
22511 Katy Fwy 
Katy (Houston) TX 77450 
1-713-392-0747 Telex: 774132 
CIMCLE 563 ON READE SERVICE CARD 





er _ — a 








XT TURBO 
$599.0 00 


a 
INCLUDES: Dual epwed 4.77/8.One 1/2 HT 





Tyme 08 Sem Dy ot 





ret 
aek 
ies 






34K additional Ram. installed 

Multi 1/0 card, par eer. gp. 
cal. installed 

Color Option 

1206 Raud Int. Modes Hay 
cuppatible, installed 

AT tyle KB (O4xrys) 

Enhanced Style KB (10tkeys) 

MS DOS 3.1 or 3.2 w/manuale 

Printer ( many evailable) 

Printer Cable 

DS/0D YOK Diskette, bx of 10 

(BASF) 


zsas 3s 2333 
R888 8B 888s 


g 
= 











8 8 


Fully 16M Comp. GUARANTIED 
One year WARRANTY 


122 S. Main Clute, Texas 77531 
409 265-6764 16. 00am te 5.00pm 
409 265- M005 _24hr day 7-deys a vk. 


COMPUTER SERVICES, INC. 
CIRCLE 558 ON READER SERVICE CARD 


BEST SYSTEM BUY 





STI 88......... $499 
4.77OMH2/0 wait/640K RAM 
360K FOD/FDD Coniroller/KB 
dock/colendar/| serial, 1 parallel & 
1 game port/ISOW power supply 


Enhanced KB/1.2 MBFOD 
‘WD Dual FO/HD Controller 
dock/ 


STI 386.......$2,595 
With 40MB HOD 


dic evelble — CALL 





) grucom.. 


IBM-COMPATIBLES 
& ADD-ON CARDS 


PC XT System 477 Mhz Dd 
. PEXT Turbo System 477/8Mnz. 8609 
AT System 6/8 Mz... $1008 
$1485 


Other options and configurations 
evalable please cali 
GRUCOM COMPUTER'S HOUSE 
2798'S Beverly Drive, Suite 1077. 
Beverly Hilts CA 90212 
(213) 834-3627 / (213) 934-3659 
1-800-637-0670 
Teiex 6503341252 MCI WIE 
CIRCLE 602 ON READER SERVICE CARD 


AT Turbo system 10 Mhz. 
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DISK DRIVES 


DISK UPGRADE BIOS FOR ATs 

DUB- 14 overrides AT Drive Table fo allow any 
compatible drive to be attached and fully used 
with standard AT controllers. Short card uses 
one halt siol Includes complete Set-Up routine 
and low-levet losmat lacility Works UNIX, 
XENIX, PICK, other OSand networks NOVELLis 
fully supported $95 + $3shpg CA Tax 





GOLDEN BOW SYSTEMS 
2670 Fitth Avenue Surte 201 
San Diego. CA 92103 
(619) 296-9349 


8 INCH DISKETTE SYSTEM 

Read, wrile, and losmat diskettes from IBM 
Taintrames, minicomputers, data entry equip- 
iment, ett Complete easy to use software 
handles EBCDIC conversion Can read and write 
CP/MB-inch diskettes (many lormats) Youalso 
can use 8-Inch drives for PCDOS Ities; 1200 KB 
per diskette! $1095 complete 

MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alin, CA 94301 

415-324-9114 


PS/2 DRIVES FOR PC'S AT'S 
CompatiKit-PC 

Compatkit- AT 

Built-in loppy controllers no problem oma 
multiple drives and formats Lets your compuier 
use IBM PS/2 1 4M diskettes plus more Call tor 
further information 

VISAMC/COD/CHECK. 

MICRO SOLUTIDNS COMPUTER PRODUCTS 
132 W Lincoln Hwy 

DeKalb, tt 60115 

815-756-3411 


DISKETTES 


FIND THE WIDEST RANGE 
DF DP bsacagl Nita 
ACCESSDRIES 
& SUPPLIES 
IN THIS FREE 
GLOBAL 
GUIDE 
DIAL =~ 

1-800-8- GLOBAL a! 


GLOBAL 


COMPUTER SUPPLIES 
Seem Seren Read Perens We 












CIRCLE 701 ON READER SERVIC! 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HIS .. . 


DISKETTES 


‘eda Source soothes the sting when purchasing 
‘your diskettes AB of our disks are fully certified 


Bach dish boas ant untenricted lifetime warranty 
‘There are no hidden costs Al} disterttes come 
‘with Labels, sleeves and write protect tabs. 


Generic $40" a 


Generic $s" th ane 6TH, 

moe of $10 8129 
Singie wit Hammel $109 
Double ded Hames of 50 $1.99 
‘Double med, dite dency 
Bou of 10. # 


SONY 44° 

DASAN 5° 

Siesta 1 oe Pekar 0 me ae 
 Rboreve tang 


134 00 pera shoppe haa, 


=o 


CIRCLE 568 ON READER SERVICE CAAD 


COLORED DISKETTES 
Up to 16 different colors! 
5% DS-0D 
eet 
ime 
U.S. Mfg., hub fing 
Includes sleeves, labels and tabs. Min. 100 
HD/AT (1.2MB) in Blue or Red $t es. 
IMMEDIATE SHIPPING 
Shipping $3 per 100 diskettes 
Order by bear Cort (COD), sae 


Sm" AMERICAL ‘GROUP I~) 

wm = (818) 906-1132 <7 
14200 Vertura Bid Ste. 201, Sresran Oaks, CA 91423 
CIRCLE 509 ON READER SERVICE CARD 





THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





With sleeves. tabs, labels 
5a" age 
30¢ Mon 


Cor sve DSDOMn 5). 
5%" (GM-AT HO Min 50... 


Color 5a" DS'00 
Plastic Case. 


Free 
ae'Ss0D 


Min 25 Subject to avavlabiity $1.09 
Data 205° 40MB Mini Cartndge 
3mDEI Compatible Man 5... 

00" 120 Data Carnie 


$1590 
. $19.20 
bemmediete shippng—Guaranteed satisiacton 
Call for greater descounts on larger orders 
100% Lifetime Warranty 
Shipping $3.50 per mun order’$1 50 each add lot 
MC-VISA accepted 


1-800-537-1600 
Operator # 67 


BS&=e 


Dept No 1523 P.O Box 61000 
San Francsco CA 94161 
CIRCLE 570 ON READER SERVICE CARD 


EXPANSION 
UNITS. 


n 150. 


nae Portable & Pros he Vectra 


Beer ca 
3 A8BS BAS 


CIRCLE 574 ON READER SERVICE CARD 
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Why waste your time 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex « Nashua « 3M 
514" (from 48¢) « 5%" HD « 31/2" + 3'/2" HC 
Calt toll-free TODAY! 


1-800-321-4668 


In Colorado (303) 234-0871. Open 8:00 to 5:30 
MountainTime, Monday—Fri jay. 


DYNAMIC RAMS 


Phone 818 369 2688 


» (600)882-8181 o 





CIRCLE 566 ON MEADER SERVICE CARD 


1988 


GRAPHIS CARDS 
Hercules Mono. . $189. Color. aie 
nc 


HARD DRIVES 
penal 30,40, 80M from $299 
Minizeribe 20,30, 40, kits... Scall 
( Plus Hard Card 20, 40 from... $599 
Above 286 AT (2M) TAPE BACKUPS 
Above 286 PS AT ( 
IN BOARD 386. . 
Quadboard (384 
MODEMS 1.2M$1 30. $13 
MEMDRY: 64K... $16....256K 338 
ALL 
. NEC, Amdek, Princeton GR 
. Citzen, Panasonic, Toshiba 
VLM COMPUTER ELECTRONICS 
10 Park Place, 2 ged NJ oo {201) 267-3268 
Visa, MC, Check or C 


Pagemeker g min. VHS tape 
rN State of the Art Computer = | 
To order: “SS THE RAM EXPLOSION For into: 
1-900-634-4RAM (4726) 2800 Juniper Street Suto #4, Fertax, VA 22031 (703) 641-0322 
CIRCLE 811 ON READER SERVICE CARD 


PERIPHERALS 


Upgrade your AT to full 32 bit 
20 MHZ - 80386 
1 MB * No Wait State RAM for 


$ 1995.8. cous 
Motherboard 


Here's how: We'll send you our $2695.° 80386 Motherboard for only $1995 © 
(Visa and MC accepted) and invoice you for $700 {Net 30) You'll have 30 days 
to swap out your AT motherboard and make sure all your software and 1/O cards 
work. (They should. We use the Phoenix Bios). Then send your old working 
motherboard 85 us 208 wal cede the $700 imesiee. (F ot chen motuetomte"s 

we offer slightly less exchange credit ranging from $300 to $500.) 

* An additional IMB no wait state RAM (2 MB Total) ts only $300." 


You'll have a “State of the Art” system for tess than $2000." 
To order cail: 1-800-922-5528 
CompuSystems, Inc. « 7130 Firelane Road - Columbia, SC 29223 
CIRCLE 616 ON READER SERVICE CARO 
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ENCLOSURE PRODUCTS 


Seti lee 
ay rs 


Packaging For Sysiams, Fite Servers, 
Expansion Chassis, Disk and Tape Drivas 


CMicroware Inc. ) 


41711 Joy Road « Canton, Mi 48187 
(313) 459-3557 


CIRCLE 573 ON READEN SERVICE CARD 


PERIPHERALS 


9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT AT 


+ Maintrame to PC Data Transter 

* High Speed Backup 

* Ali Software, Complete System 

« Service and Support, easy 
tnstallation 


call (618) 343-8505 or write to” 
Contech Computer Corp. 
PO Box1S3 Tarzana. Celit 91356 


lofe] ba =te1,) 
CIRCLE 577 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


1988 


CALL DRAM 


— Lowest Price In Market 
— Volumes Discounts 
— 100% Guarenteed 


jamic RAMS 
256K 150 ns 
256K 120 ns 
64K 150 ns 
Policy Price subject to chai 
Min. order $10, MC/VISA add 4% 
CA residents add 6 5% sales tax 
UPS Ground $4, a $6 (1 Ib) 
(415) 398-2987 
Open M-F 9-8 


PO Box 590127 SF CA 94159-0127 


CIRCLE 575 ON READER SERVICE CARD 


PERIPHERALS 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FORT 


HE 
IBM PC/XT/AT 
AND... 


For informatton interchange, 
backup and archtval storage, 
AK Systems offers a 9-track, 
{BM format-compatible 12” 
magnetic tape subsystem for 
the IBM PC, featuring: 


8 IBM format 1600/3200end 800 cpi. 
s eotware for PC-DOS, MS-DOS, 


@ Also for AT&T, DEC, ee VME, 
S-100, RS-232, IEEE 


% formerly IBEX Matnstreamar 


AKSystems 


20741 Marilla St 

Chatsworth, CA 91311 

(818) 709-8100 

TWX; 910-493-2071 

White, phone or TWX tor information. 
CIMCLE 576 ON READER SERVICE CARD 





maveveds 





oa spe ay Sere ieN OR TO Eee ey ee CALL 212 503-SHIS .. . 


ia 





PERIPHERALS 


MAINFRAME TAPE SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


Our “Tepe Connection” products can read end write your 9-track 1/2” 
$00/1600/6250 BPI megnetic tepes from mini and meinfreme computer 
systeme using your PC. We heve developed dozens of transfer 
programe end menufacture meny models of tepe controller cards 
and cablee. We sell hundreds of eyetems eech month end offer our 
cuetomers the lowest prices, best service and technical support. 


Call us today for the beet price on tape drivee from ANRITSU, CIPHER, 


KENNEDY, end QUALSTAR. Deeler end volume discounts svallable! 


1120 KAIBAB » FLAGSTAFF, AZ 86001 FLAGSTAFF 
(602) 779-3341 « TLX 705609 ENGINEERING 


LE @12 ON REAOER SERVICE CARY 


PLOTTERS 


Model 3600-D Plotter 
oe: price and 
performance for’ e 


em Only $2295.>~~ 


whee Trew 


‘pM sees, 


Zericon dares o> compare value 
Price: » full $1,000 less than our 
teurest competitor. 
* Compatibility: operates with all 
popular CAD software supporting 
DM/PL.”” 
Speed: at 7 Inches per second, the 


(45) 490-6380 
Dealer inquiries invited. 


ZERICON 


Fronemt CA 553 So 


(Aer sai ea 
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SECURITY 


SAFEWARE INSURES COMPUTERS 
Cait toll iree for information and immediale 


coverage 
@ BUSINESS COMPUTERS 

@ HOME COMPUTERS 

@ COMPUTERS OVERSEAS 

© COMPUTERS YOU LEASE 

@ COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc 
2929N High Street, P.O Box 02211 
Columbus, OH 43202-0211 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


POWER SUPPLIES 










50% LESS HEAT! 
50% LESS NOISE! 


MODEL POWER Coote eae PRICE 


spews ied i a @ ~ a I HE 
C180 POXT 2k tht SI {C yw A SE 
TC20 T 28% 100% te 

om 10h $1 


= # | | FOR PRODUCTS 
et AND SERVICES 
IN THE MS DOS 





PC COOLING SYSTEMS 
31510 Mountain Way, Bonsail, CA 92003 
619} 723-9513 VISA/MC/COD/PO. 

(CHACLE 578 ON READER SERVICE CARD 





SPEED DEVICES 


IBM-AT SPEEDUP 


The High Performance Speedinjector™ 


@ Wifl run eny {8M AT taster Average speed fora 6 MHz AT 96 
CEL MHz! Replaces the CPU'e Crystal with @ reliable frequency 
nihesizer tor fult competebility Easy plug-in inetellation 
#~* __“{ Features: 
266/28 7 For The CPU — 100% continuouefy varieble trequency 
from 6-14 MHz, ealecteble while running & Mode Switch for ewitching between 
Standard and Variably set speed & Full hardwere Reset Switch For the 80287 
Toone 80267 apeedup & selectable trom, Stendard 2/3 CPU . 8, 
, 14, end 16 MHz ectuel 80267 apeed & The tastest 80267 speode 


lable 
XCELX Modele 
The Desktop Remote Version — Variable CPU control. Mode Switch 
and Reset Switch are all coovenientty loceted on en easy-to-use 
desk-top controller (xAgs-F) $158.95 
The Rear Mounted Version — Vanable CPU control, Mode Switch and 
(KAO -N) $99.8@ 


Rese Switch ere loceted on the rear panel ot the AT 
J Utilities” — Softwere tor the XCELX thet will Display exect XCELX 


The S 
nse fine tuning of the CPU speed & Speedup the Hard Oiek & Correct 
FAgP e028 re "Orive Not Ready” error & Speedup Keyboard 


(#SU01-A) 839.95 
7 — 8, 10, 12,14 end 16 MHz Test reted 
MP1) § Call 


— Replacement CPU tor F speed above 10 MHz weed. -A) $258.85 


FAST RAM 120K 8 208K, 100NS & WRAPS) $ Ceff 
MIL-SPEC Cryetele — The Femoue Ariel Crystele tor old ROM ATs 


Croore tom ErystoVCPU Spaed) 1676, 1785. Oe enorao)ate.es 
INCREASE OVERALL SPEED — UP TO 300% Orderline: 
800-641 3322 ext. 1110 


y Direct Line; 
“ 201-788-9002 


. Post Office Box 866 & Flemington, New Jersey 4 08822 
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SOFTWARE/ACCOUNTING 









o_o 


CP Review 
You Pass or We Pay! 

Over 2,100 computer multiple-choice 
and essay’problems with text solutions 
from recent CPA exams. Cumulative re- 
cords indicate fulure study and exam 
readiness, Call for brochure and DEMO. 
Information CMA Review and CIA Re- 
view also available, 


.) 


MicroMash°” 





EDUCATIONAL SOFTWARE 


14 feverness Orive Eat, F-104 Englewood, Colorado 80112 


American tapress MasterCard VISA accepted 


oe———2 
CP Continuing 
Professional Education 
Eam hour for hour with the MicroMash 
CPE Senes on your micro. Keep current 
on accounting andtax topics Self-study 
and self-paced. Each course eams rec- 
ommended @ hours, Call for iniorma- 
tron on titles Cost: $99.95 per course 
per user 


(800) 241-9700 
In Colorado: (303) 799-0099 


Operates on MS-DOS compatible machines 


CIACLE 703 ON READER SEAVICE CARD 


LOAN CALC PLUS! 


Not just aviglher simple amor! program 
LOAN SHARK is a comprehensive com- 
pound interest power too! Solve yally 
ALL loan calcs and pnnts professional 
amort schedules IRS interest including 
compounding, presenv/future value effec 
tive rate of mortgage loan, changing interest 
tates, negative amort, balloon payments, 
passbook calcs w/macro facility & more! 
Supports IBM (ail models) and most clones! 
Rates #1 by thousands of users. 


LOAN SHARK 


SOFTWARE 


Easley Microsystems, Inc 
234 North "0" Street 
San Bemardino, CA 92401 


(714) 381-3379 


CIRCLE 581 ON READER SERVICE CARD 


THE PAYROLL 


it you've been lookin 
payroll with the power to 


Uafat 


real job, you just found it. This 
system ‘othe the same one used on 
the HP3000 super-minis with 
features you didn't think om 
could possibly get on a PC... 

accruals, 401k plans, Soe 
customized data and special 
computations, a report writer 
and more. $600 


MN COMPUTER LOOT ment 


71591 Biewa Road 
Rancho Mirage. CA 92270 
(619) 568-4681 


CIRCLE 582 ON READER SERVICE CARD 





ACCOUNTANTS 
CLIENT WRITE-UP 
$250 


@ TESTEO ANO PROVER IR 100's OF FIRMS 
@ FAST, EASY TO USE SYSTEM 
@ FULLY INTERACTIVE MENU ORIVEN 
PROGRAM WITH HELP SCREENS 
@ FLEXIBLE CHART OF ACCOUNTS 
@ UNLIMITEO OEPARTMENTS 
@ COMPLETE FIRANCIAL REPORTS 
Detal General Ledger 
Income Statement and Balance Sheet 


@ OPTIORAL LOTUS/GBASE INTERFACE 
IN| WORD PROCESSOR 
ER-THE-FACT PAYROLL 
Records 


Eamungs 
Federal 941's - State U/C Report 
W-2's AND 1099's 

@ INTERFACES WITH OTHEA PROGRAMS 
General Ledger/Payroll Writing 
Inventory/Recervables/Pa: 


@ TELEPHORE SUPPORT 
@ PRICE $250.00 - INCLUDING 
PRINTED MARUAL 


IBM PCAIT/AT ANO COMPATABLES WITH 256K 


HOWELL ASSOCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE, TX 77401 
{713) 661-6652 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
*dINVOICER & AVR “SALES ANALYSIS 
“SERVICE BILLING “ORGER ENTRY 
*JOB COSTING “JOB ESTIMATING 
*PURCH ORD/ANVENTORY "PAYROLL 
$99ea + s&hw/dBASE 2, 3013 + Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Otego, CA 92107 

(619) 223-3344 
Visa-M/C-AMEX-Check-COO 


PC-FUND 

The leadingtund accounting system lor local 
govts and non-profit organizalions Modulesin- 
clude General Ledger. Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts Re- 
ceivable, Payroll, Budgeting Fixed Assets and 
Donor Receipts The system supports up lo 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNOWARE, INC 

PQ Box 7730286 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) 879-5770 
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MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
fancial and managerial reporting requirements 
otnol-lor-prolit and governmental organiza- 
tions. The System features mulhple fund and hs- 
cal years, user-defined reports and six levels of 
account coding Modules offered G1. A/P, AVR, 
Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and L otus/DBase Intertace MIP 
FAS ts available tor IBM XT and compatibles. 
MICRO INFORMATION PRODUCTS 

505 East Huniiand Dr , Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUNG 


NCS FUND ACCOUNTING 

Powerful fund acct’g sottware for local govis, 
schools, and other non-proht enlities. System is 
customized louser needs Modules. GL, AP, AR, 
Encumbrance, Budgets, J-Eniry, Chkwrt'g, 
Uses-Designable Reporis Integrates with NCS 
PAYROLL and UTILITY BILLING and operates 
on the IBM family of micros and compalibles 
NATIONAL COMPUTER SYSTEMS, INC 

PO Box 9365 

Minneapolis, MN 55440 
800-328-6172/612-830-7652 


ARTIFICIAL INTELLIGENCE 





RELATO™ 

Find shortest path to who you want fo know by 
Ublizing the power of your existing personal nel- 
work of fends, contacts, & associalions You 
are an average of six handshakes away from 
anyone else in the US Discover how small the 
world really is RELATO”™. a new concept in at 
Software lor $49 95/cod/visa/me 

BIOLOGIC INC 

50 Music Square West, Suite 405 

Nashville, TN 37203 

1-800-852-4794, 615-321-3241 


AS-232 CONSULTANT 

Artificial intelligence tor making RS-232 cables. 
Shows a cable diagram based on user re- 
sponses Al technology means you dan’! have 
fo know all the answers Many features includ- 
ing RS-232 specs and specific devices IBM-pc 
512k min 640k rec dos 2 0 or later Send $89.95. 
+ $5shPAresadd6% tax to 

Alobmon Incorporated 

433 Wedgewood Or . Dept AB2 

Lower Burrell, PA 15068 

(412) 337-8188 


BACK-UP SYSTEMS 


eo. ww) 





BACK-UP EVERY XT IN 
YOUR COMPANY FOR 


$395.0 se 


subsystem 


This 25 MB Portable Tape Back-Up System uses DC 600 
cartridges (not included) and attaches to the XT’s diskette 


expansion port (wasting no slots*). 


To order call: 1-800-922-5528 
(Visa and Mastercard Welcomed) 


* XT clones may requira our $85 00 Adapter Card if they donot havathedisketle 


expansion port, 


Wa also offer Cipher 5400, 60 MB, 90 ips subsysiem at $695 00 
CompuSystems, Inc. « 7130 Firelane Road - Columbia, SC 29223 
CIRCLE 600 ON READER SERVICE CARO 








BUSINESS 

COMMERCIAL-GRADE SOFTWARE Are meetings wasting 

©@ MEDICAL OFFICE MANAGEMENT your valuable time? 

@ ELECTRONIC MEOICAL CLAIMS Managers—you can hold lewer better meetings 


@ INSURANCE AGENCY MGMT 

@ DENTAL OFFICE MANAGEMENT 

@ CHIROPRACTIC OFFICE MGMT 

© PROFESSIONAL TIME ACC'T. 

@ PROPERTY MANAGEMENT 
DBMS & APPT SCHEQULER 
“**Nelwork Versions Also Availabie’** 
UNIVAIR INCORPORATEO 

9024 St Charles Rock Road 

St Louts, Missouri 63114 


Phone 314-426-1099 Fax 314-426-1034 


1988 


Reach logical conclusions taster and implement 
them with greater confidence Delegate more ef- 
fectively. Check whai Esther Dyson had to say 
about OECISION PAO ™ in FORBES 8/10/87, 
then order a copy for your PC compatible at 
$195 30-day NO RISK guarantee 

Apian Software, Inc 

1-800-237-4565, Ext 113 

PO Box 1224 

Menlo Park, CA 94026 
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Save Legal Fees 
By Using LegalEase™ 


LegalEase™ 1s a simple, ready-to-use business and legal forms system for 
IBM® PC's with over 150 time-tested models for contracts, agreements, 
leases, notices and binding business forms. Edit with PC Wnte™ WordStar® 
MulttiMate™ or any other standard word processing software LegalEase™ 

is menu driven and was written for non-lawyers by a respected Boston 
attorney, Richard H. Gens. 

NEW! The Real Estate and Corporate Modules of LegalEase™ The Real 
Estate Module comes compiete with a wide range of Real Estate forms. The 
Corporate Module contains ail the basic legal forms for corporate meetings. 
Soon to Follow! The High Tech Module of LegalEase” 

LegalEase: $129.95 (add $7.50 pé&h). Both the Real Estate Module and the 
Corporate Module: $99.95 ea. (add $7.50 p&h) Any combination of pack- 
ages: take $10.00 off each package (add $10.00 p&h). 


1-800-628-2828 Ext. 706 


LegalEase” 


© Keep track of your books. tools, tslephone numbers, papers, customers, 
evon idess | 


everything 


© File your documsnts, meintenance parts, customer binders, etc. anywhere, 
in ony sequence. 


© Type one kay word end - zep- the program locates the item | 


£39.95 special inlrodluclory 


plus $ 300 8:h 
TX rssidants. add sales tax 
PC true compatible 256K 
Not Copy Protected 
CIRCLE $83 ON READER SEAVICE CARD 
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GONIK Products: 

2504 Huntwick suite 716 Austn.TX 78741 
GSS Call 1 B00 531 5255, ext. 1844 
Keema TX, 1 800 252 9146 ext 1644 
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HDG Software, Inc. 
54 Whitney Street, Sherborn, MA 01770 
For faster service, (617) 651-1881 cincut 614 ON READER SERVICE CARD 
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* Track time like a ''stopwatch"’ 

* Batch enter time/expense data 

* Over 5,000 professional bill 
formats with aged receivabtes, 
fiat fee and more 


F “= NORTH EDGE 
SOFTWARE CORP 


» timeslios ¢ 
$129.95 
POP-UP TIME & BILLING SOFTWARE 


“Jewel of a Billing Program'—INFOWORLD, RATED 9.3 
Perfect for Attorneys, Accountants, Consultants PR/Advertising 
and ANY service professional. 


* Optional G/L interface now available 


NEW!i! TIMESLIPS Ill more reports, more capacity, more 


speed, auto back-up and now with macros built in.— 
$199.95. Hard Disk & 384K required. 


For rush service/more information, call (617) 468-7358 
Add $7 s/h Not copy protected. 30-day money back guarantee. 


Call (800) 225-5669 to order 





* Produce custom business and 
financial reports 

* Export to spreadsheets and 
databases 

* Track retainerftrust account 


239 Western Avenue 


Essex, MA 01929 
(CIRCLE 584 ON READER SERVICE CARD 


US-ATLAS 
Over 29,000 towns in large database tile! Map 
Gisplays cities & state borders Finds distances 
&ail towns within a given radius. Finds ail states 
with cities of the samenams Send check or 
money order $49.95 

@ @ @ ADDITIONAL PRODUCTS eee 
Advanced version with USERFILE $99.95 
Text fite of 32,000 cities, Lat, Lon $99 95 






ILLSTON PC PROGRAMS, 


iLLSTON PC-PROGRAMS 
1932 Hayselton Or 
Jefierson City, MO 65109 
(314) 635-3417 





EZ-FORMS™ 


Create, Revise, Fillin, File, Filtout (also 


popular printers Incl. HPLJ 2/+w/Y cast. 


ONLY $19 


Add $5 ree e0. ST S$8/2nd. day arr, 


$10 foreign. STC wio notice. 
© EZX, 403 E. NASA 3, Webster TX 77598 


VISA/MC/AX orders call: 
1-800-999-6999 ext.M19 
or_1-713-338-2238 
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PC ORDER PAD 
Smarter than a Cash Register Handtes Cash and 
Charge sales Prints Receipt/Picking slip Re- 
Ports Sales totals with margins. Tracks invento- 
ty Easy & Fast. On-line HELP Options include 
Bar Code or OCR Cash Drawer Network or Re- 
mote sile versions Runs under MS/PC 00S 
Customizing available Dealers invited 
COLUMBIA SYSTEMS, INC 

10420 S E. Hitlcrest Drive 

Portiand, OR 97266 

(503) 654-7722 


TIMECARD SOFTWARE 

Quickly and accuratety calculate timecard 
totals Easy to use Times are entered on a 
software generated image of an actual 
timecard Totats are displayed for each day and 
pay period with break time subtracted Quality 
software IBM PC and Compatibles. $4995 
Check of money order to. 

RANDALL SOFTWARE 

P.O Box 145 

Department B 

Titusville, FL 32781 


BUSINESS TIME MANAGEMENT 


TIME MANAGEMENT SYSTEM 
“PrimeTime effectively weaves together a coliec- 
tion of tools into an extremely usetul and powerful 
time management resource PrimeTime works, 
and i's worth every nickel "(InfoWorld 8/25/86) 
Runs on IBM of compatibles in resident or stand 
alone mode 30 day money-back-guarantee Not 
Copy protected $99.95 


Prime 
~ Time. 


WISEWARE, INC 

3176 Pullman St_-# 106 
Costa Mesa, CA 92626 
(714) 556-6523 Ext. 102 


°** DATEBOOK $89.95 °°° 

° APPOINTMENT SCHEDULER® 

ideal for Professionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals Searches for openings within specitied 
days and time. Supports 20 different schedules 
Prints daily appts IBM/XT/AT compatible 
(w/hard disk) $89.95 + $4 s/h, Chk/Visa/MC; 
MO add tax 

*** EXECUTIVE COMPUTER SYSTEMS °*° 
*°°999574 Fenpark Drives***7"** 
seeeeseer orton, MO 63026°°** 
sveeneenee(344)343-5757°°°"* 


1988 


DO IT! 
ORGANIZES YOU! 


Traly FAST. FRIENDLY - FLEXIBLE 

| Scroll fully displayed months, point & 
go to your day, enter, change, move, 
clone |-ume or perpetual sppoint 
mentwevents. Review activities/over 
dues on n printer UNLIMITED 
schedules slower d Lotsa HELP Many 
more festures, Send $52 95 pp. 30-day 
guarantee Demo $3 00 


FRIENDLY FREDWARE 
421 Everett Drive 
Palatine, IL 60067 

312/358-5494 
CIRCLE 996 OW READER SERVICE CARD 
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COMPUTER-TELEX-LINK 

Your PC caan send and receive telexes quickly 
and easily with Computer-Telex-Link. Replace 
thal aging lelex machine! Addlelex service lo 
your business for cost effective worldwide com- 
munications! Computer-Telex-Link transforms 
your PC into a state-of-the-art communications. 
too! for tetex. 


. Computer 
* Telex 
‘ce Link 


Cawthon Scientific Group 
24224 Michigan Avenue 
Dearbom, Michigan 48124 
Phone. 313-565-4000 


MULTI-USER BBS 

{FOR IBM PC AT) 

TEAMale - a maintrame quality BBS Amini 
Compuserve Full screen cursor-controlied in- 
terface, topic outline structure, public and pri- 
vale lopics, audil trails, xmodem, inlegraled 
mail, contont relrieval and more. MS-DDS, 
XENIX and UNIX versions. 

MNB Development Corporation 

1021 No Sepulveda Blvd , Suite K 

Manhattan Beach, CA 90266 

213-545-1455 





ae MANAGEMENT 
rdable, understandable software lor build- 

bagheresb ares decane 

cent complete, payables, change order and 

felention tracking in one package Prints checks, 

statements, bids, 30 + reports. Clear manual 

& help windows, backed by our prolessional 

phone support staff. $795. 

YARDI SYSTEMS, INC. 

930 Laguna Street 

Santa Barbara, CA 931D7 

(807)966-3666 

COST ESTIMATING/SIDDING 

Powertul, comprehensive system lor building 

fast, accurate and competilive estimates A 

complete, stand-alone program Menu-driven, 

very easy to use. Over 30 types of reports IBM 

XT/AT and compatibles. Hard disk, 384K. 4B Ill 

version wilh source code also avail. Sysiem 

$195, demo $15 (CA add tax), CK/MQ/COD. 

CPA INTERNATIDNAL, INC. 

$32 Richmond Street #101 

El Cerrilo, CA 94530 

415-528-0581 


CONSTRUCTIDN ACCOUNTING 

The CMAS System ts designed for contractors 
where tracking job costs 1s required Modules 
include. Job Cost, PR, AVR, A/P, GL, PO's, in- 
ventory. Service, Dispatch, and Eslimaling 
CMAS software is fully inlegraled & lies into 
most sproadsheel & WP programs Mulli- 
Terminals available 

DATABASICS 

11000 Cedar Road-Suite 11D 

Cleveland, Ohio 44106 

(216) 721-3400 


ROOTS Il FOR GENEALDGY 

Drganize your lamily Iree and prin camera- 
teady family books containing charts, text and 
indexes, Store, retrieve and display 1,000's of 
lamily facts wilh biographical skelches and 
Source documentation. Lightning-tast searches 
andsorts 250-page manual Salisfactionguaran- 
teed Writetor treebrochure $195( + CAtax) 
COMMSOFT 

2257 Old Middlefield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 





DATA ENTRY _ 


ENTRYPOINT 90 


The most widely used data 
Capture managament system. An 
easy-to-use, flexible, cost effec- 
tive, heeds-down altemetive. 
Communications support for 
on-line/off-line, LAN. 


© 150,000 ks/hre 24-hr. bulletin boerd 
+800 hot line *Cell for demo disk 


DATALEX 

100 Pine Street, Suite 2400 

San Francisco, CA 94tit 
800-962-8888 405-362-4466 

CIRCLE 887 ON READER SERVICE CARD 


DATA ENTRY EMULATOR 
You wat} not find any PC Data Entry System — 
FASTER, EASIER to use, or LOADED with more 
USABLE features Distribution Worldwide The 
EMULATOR will meetyour DataEntryneeds-OR- 
fetum il with no obligation PC or DE style key- 
board Fully menu driven Price $395 30 DAY 
FREE TRIAL Also avail for IBM S34/36. 
OMPUTER 


BE 


COMPUTER KEYES 
21929 Makah Road 
Woodway, WA 98020 
(206) 776-8443 


FOLLOW THE LEADERS 

6 of the 1D largest corporations in America have 

chosen DPX to lead them into PC-Based Data 

Entry Call now lor evaluation copy ol RODE/PC 

~ $40 (refundable) $6 shipping RODE/PC is a 

Solution allowing standalone or net- 
's fo replace afl types of key-to-disk 


EVEs 


worked 


DPX 
20823 Stevens Creek Blvd, Ste 130-M 


Cupertino, CA 95014 
(408) 973-9292 TELEX 701111 


KEYENTRY Ill™ 

Whether just starting, or replacing keypunches, 
3741s, or dedicated systems. You won'l see 
the full potential of PC-based data entry until you 
see Key Entry Ill, the premier data enlry system 
for PC's. $395 to $395 version/quantity depend- 
ent. Complete Evaluation Package just $42 50 
delivered To order, or for information, call now. 
SQUTHERN COMPUTER SYSTEMS INC. 

2731 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 


VDE—Viking Data Entry 

The premier data eniry sysiem. Full-featured to 
teplaco key punch & keydisks. Full screen 
“FORMS,” double-key verity, wide varietyot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations. $120-600 Also 
for minis. 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Drive, Suite B16 

Tulsa, Oklahoma 74105 

(918) 745-6550 


DATA 
MANAGEMENT 


SQL ON dBASE 

dQuery allows users to create, manipulate and 
query dBase Il and dBase Ill liles using SDL 
(Structured Query Language) and generate re- 
ports II's lemplale-assis! mode and mullipio 
window environment let SOL novices easily tap 
the power of SOL IBM PC/XT/AT and compab- 
bles Price $99.95 

DUADBASE SYSTEMS 

1567 Kerth Drive 

Campbell, CA 95008 

408-865-0807 





DESK TOP 
PUBLISHING 


DESK TOP 
PUBLISHING — 


nexpenelve DeskTop Pub- 
lianing! Add the PowerText 
Formatter, Software for Automat- 


Contents, Outlining, 
and 


graphics . 
are automatic. Hard disk, EGA, 
mouse, windows not required. 
Beaman Porter, Inc. 
17 


WYSIWYG PHOTOTYPESETTING 

Use our FREE WYSIWYG sottwarelo produce 

phototypesetting on your PC 

© Design galleys or multi-page documents 

© 1,000 lonts with customized kerning. 

© Adjust type size (5-72 pts.) width, cit 

© Automatic hyphenation, 

© Adjust letter space, word space, line space 

@ Interactive editor with search, replace 

© Read ASCII files into templates. 

© Comm software sends files toll-free 

@ ECDNOMICAL $1D. per page 

@ FAST - same day service. 

© $100 Registration includes: software, user 
manual. type samples, credil lor 1D pages 

SATISFACTIDN GUARANTEED: 

VISA/MC 800-835-2246 ext. 219 

TYPOGRAPHY EXPRESS, INC 

1230 Grant Ave #229 

San Francisco, CA 94133 

415-362-8223 


OCR SCANNING SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


Our "Scanning Connection” producte can read text from magaztnee, 


booke, reporte and letters int 


Into your PCI We developed a uni 


que 
trainable character recognition program called “SEE SPOT RUN" for 
difficult to read typeset material. For typed material, we provide a 
pretralned progrem called “READRIGHT.” Our “SCORE” program will 
analyze bubble forme. Selling hundreda of ayatema each month, we 
offer customere the loweat pricea, beet service and technical aupport. 
Call ua today for the beat prices on acanners from HP, CANON and 
PANASONIC. Dealer and volume discounts avallabiel 


1120 KAIBAB » FLAGSTAFF, AZ 86001 
(602) 779-3341 - TLX 705609 


FLAGSTAFF 
ENGINEERING 
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pe LOOK FROM DOT MATRIX! : r 
TY PESETTER PC (1.7) gives your dol matrix N E 
Postscripl-llke resulls PC Publishing said ENG. NEERING 
Miracle of Near Laser Quality — Font capabil- 
ites will amaze you' User PD MAC Fonts 640  ENG/SCI GRAPHICS “Hf you are interested In Go, buy this 
KB reqd Only $79.95 Includes 2 free fon! © OMNIPLOT(S) (screen graphics) & OMNIPLOT program.” Jerry Pournelle, Byte 7/87 
discs—$30value Call/write Order/into:CK, —_(P) (plotter driver) provide integrated engineer. Why do the Japanese show Go on prime 
VISA, MC (NY add 8% tax) ing/scientific 2-D & 3-0 graphics with NO PRO- time TV? Kean why have been 
Pipe Stove Craftsmen GRAMMING REQUIRED! Menu-driven, flexible, addicted to this game for miltenia. 
P.O Box 700 professional Choice of formats tabular/line, NEMESIS™, the world's strongest Go 
Miller Pace, NY. 11764 contour, bas. pe, 3-0 wire frame & much more! Pat onc ihe ideal tee esse een 
(516)751-0896 OMNIPLOT(S)$195, OMNIPLOT(P), both $295 feacting features, 

MNEROCONPSTELES be pa Peas tact naee = $79 

Ss So, MO 200 Sgt ie hea nae eS 

ee a pe 

(301) 593-0683 The Go Master talline Creations, ic. 

EDUCATION a COCLE TON READER SEMMCE CARD 24.00 St. Loxingion, MA 02173 
= Fast, highly interactive, integrated for 
GRAOE WEEK VACATION structural analysis and design of BEAMS, COL- What, in the middie of winter? Sure, when youdiscover 
‘Average and print oul your grades wilh the fast, UMNS, TRUSSES and FRAMES of any material Twelve Metre Challange. your computer ig a warm 
easy-to-use AEIUS GRADEBOOK program New Easily mastered programs resull in dramalic water port. Sex, intrigue, fun— three levels of frus- 
version 2.3 is published as Shareware In use by time savings white producing efficient, accurate tration. Lika taster thrilts on the water? Watch for 
teachers coast to coast since 1965 Shareware designs Specify PC, XT or AT and send $25 for vi D 3 0] WHITE WATER (River Rafting), our next soakar. 
ith program and tutorial demonstration diskette to TMC Is not copy protected and Is presently available 
poets teary iual Ba C-Squared B-Squared Software Design, Inc, SAI LI N G tor the IBM PC XT, AT, and compatibles. DOS 2.1 and 
and notificaliontor $35 763 27th Avenue Dept A-2 HO! up/512K/CGA/2 FL or 9 FL + HO. $49.95 or $89.90 for 2. 
Sa miaen men ea ipod Serene CNeI2| $5 salesed MA residents please include 5% sales 
: tax. v] 

415/751-1337 
PO Box ?00S7 ee ee beh a 
San Jose,CA95170 RB Box 730 © Great Barrington, 123 
(408) 257-0658 ENT ERTAINME NI ni CIRCLE 751 ON READER SERVICE CARD piediascisas 
IMPROVE YOUR TEST SCORES GAMES ‘ 
Quickly raise lest scores & get better grades eas- =e —— 
itywith STUOYMATE Forstudents, lawyers, doc- 


tors, anyone who wants to do well ontes! Perfect 
lorloreign language S.A T english, science, 
professional licensing exams etc STUDYMATE 
fests you on your own material & relests you on 
Questions missed $24 95 

Add'l diskw/vocabforS.A.T exam$10more. 
JACKSON SOFTWARE 

P.0.B0x9101 - Dept PCF 

Winnetonta, 1160083 

800-247-8080 Visa/MC/Check 


PC TEACH/TEST/TUTOR/TRAIN 
PCuniversity maintains database ot questionand 
tutorial screens. You combine these to creale in- 
struclional programs, diagnoslicquizzes, or 
tests, then outputtodisk. Computer grading Ide- 
sired Completely menu-driven Academic or 
employee-lraining applications intro price 
$195, demo$10. 

Teaching Technologies 

P 0 Box8333 

Greenvilte, NC-27834 

(919) 758-5433 


SSI | 


ENGINEERING 


SIMULATION 

GPSS/PC Is a full-power version of GPSS, the 
most popular maintrame simulation language 
Specificatly designed for Interactive use on to- 
day's high-speed microprocessors. ifs loaded 
with features such as interactive graphics and 





Stow, MAQ1775 
800-223-1430/617-897-5662 Ext 316 


Nat¢upral pe arautar 


| Oca is excited these days about Artificial 
Intelligence. But tools come and go, creators 
stay. It takes more than Al to solve YOUR problems. 

tt takes natural intelligence - YOURS! 


If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 


improve your coordination, quickeo your reaction 


lo various stimuli, enhance your perception, and 
maybe even stimulate your creativity — while 
having fun. 


You are ready for MENTOR™ 


**** ADULT SOFTWARE ** ** 
Watch these girs! Letyour PC/XT/AT, Compati- 
bles & you hava some real entertainment 
Games, graphics and more lor adulls only 
Volumes 1 and2are$11 95 each ppd Volume 3 
$16 95ppd Conlidentially assured Color or 
graphics card needed Must state and sign age 
as over 21. 5M" format 

AOS 

PO Box 106 

Marion, CT 06444 


“DRACO” MASTER CHESS 
“ORACO's" Powertul leatures include 2/30 
color graphics; monochrome Easy to use on- 
‘screen menu structure User may select opening 
from/arge library Play through master games or 
sel up end games Time clocks, joumey mode, 
view capturas & more For IBM/comp (128K) 
$29.95 Visa/MC 

Arrowhead Software 

PO. Box 591 

Chanhassen, MN 55317 

612/559-6109 
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MENTOR ™ is new software for a rigorous mental 
workout. MENTOR™ contains 58 psychometric 
exercises and tests (including 25 complete 1.Q. 
tests - over 950 problems - with separate sections 
on verbal and oumeric abilities). 
MENTOR? 
For mind expansion and fun — just $49.95. 


To onder your copy of MENTOR" picese cati 800-443-7380 
(10 Terss, cal cultect 915-694-5936) Viea MasterCard accepted. 


IBM PC and compatibles, 256K, graphecs board. 
Hearne Revearch, Inc ¢ 3112-A West Cuthbert * Mailand, Texas 79701 





RUN COLOR GAMES 


on your mono monitor 


Works with any manographics card. Runs most 
all CGA programs, even self-booting anes. The 
best performance lor your mono XT of AT 
eystom-works groall Realistic and very usable- 
even for fast moving games. Those Work: 
BASICA, Flight Simulator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrinShop, otc. 


$2995 go-C°o, 
1-800-854-0561 ext B54 (orders) 


6400 Westminster #115, Westminster, CA 92683 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 
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ENTERTAINMENT/ GAMES 


| Live One Romantic | 
Fantasy After | 


A Computer Gare 
Just for the Thrill of it 


Available for IBM: PC 
compatibles, TRS-80 
Models 4. 4P, & 40 
(2 disks), and Apple [1 
| €&C (2 ducks). 

Grey Fox Enterprises 

Dept. P, Box 8092 
Belleville, IL 62222 
© COPYRIGHT 1987 GRAY FOX ENTERPRISES 
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BLACKJACK MASTER ™ 

You can simulate, practice or play SIMULATE 
playing strategies at 24,000 hands/hr Imagine 
10 hours of casino play in only 3 minutes! Test 
and compare long-term results PRACTICE 
pairs, ace-hands and more with special coact- 
ingdisplays PLAY toall poputar rules Powerful 
andfun PC/MSDOS 

ELITE SOFTWARE 

201 Penn Center Boulevard 

Pittsburgh, PA 15235 

(412)795-8492 $4995 Demo $10 VISA/MC 


CROSSWORD POWER™ 

Up to 80 words in each puzzle Make single puz- 

es or automatically create and print up to 15 

different puzzles trom each tist ot words and 
ues Reuse words & clues in new puzzles with- 

outretyping Great tor games or vocabulary/ 

review. Check/MO $69. Add $2 tor shippingAWI 

res. add 5% tax. 

WISCO COMPUTING 

2821 Sampson Street 

Wisconsin Rapids, WI 54494 

(715)423-8189 


SEVEN FUN SOLITAIRE GAMES 
Enjoy seven of the most popular solitaire card 
games on your PC. Your favonite is probably in- 
dudes. Craphicsnoltegs. colotiiene, S26 
US/disk for games. Turbo Basic source code is 
SASUS. Add $5 for 3 5" disk. Visa, US$ CH/MO 
ok. Not copy prot. 30 day money back guarantee. 
Marcom Env. 


11 Cloutier Street RA #3, Bax 69 
Amos, Quebec CANADA J9T 3A2 
819-732-0152 


USE YOUR PC TO PLAY LOTTO! 

Increase your chances at winning big! LOTTO- 
LUCKisacomputer programusing thelalest 
techniques of Geomeirical, Kabalism and Ran- 
dom relationships of #'sto predict possible win- 
Ting PICK/6 lotto #’s. Plus Lotto$Data Analyzer 
keepsrecordol #’s by hits, %, dale, gamessince, 
and fanking w/hot # lists Send $34 95 + $3 


whto 

WINSWARE SYSTEMS 
P.O Box8130 
Sacramento, CA 95818 
(916) 457-5535 


SPORTS HANDICAPPING SOFT 
SSWIN with thoroughbred/harness & grey- 
haund handicapping software-$52 95 each 
Upp to 13 entries analyzed: class, speed, times, 
odds, track, post, stretch, & finish Pro Football, 
Baseball, Basketball Software-$52 95 Handi- 
capraces & games inminutes. MCVISA accept- 
60. Free into 

SOFTWARE EXCHANGE 

P 0 Bax5382-PC 

W Bloomfield, Ml 48033 

(313) 626-7208 Orders: 1-800-527-9467 


—— — 


FINANCIAL 


IRRworks ™ $89 

Are you using a spreadsheet tor IRR’S? Futl 
screen menu and pop-up windows make IRR & 
PV simple Fast computation, up to 360 uneven 
periods. Easy input: automatic steps, % growth, 
teplication, Internal hand calculator, accepts 
dates & fractional pertads, toa! Reads spread- 
sheet PRN Files! Name, save cases, easy case 
management. 256K color/mono, 30 day $ back 
quar, $89 + $5 s/h + NY tax. chh/Visa/MC- 
KEEP {T SIMPLE SOFTWARE, INC. 

580 Fifth Avenue 

New York, NY 10036 

(800) 543-KISS (212) 764-KISS 


















Balance Checkbook 
Organize For Tax Time 
Eosy For Home 
Powerful For Business 
ONLY $7495 


$3 P/H & CA 64% tox 
VISA/MC/Check 


CALL NOW! 


213/661-2031 
BK Adem Whe tm 
e 


CDE SOFTWARE 
948 Tvlorosa Drive 
Dept. PC 
Los Angeles, CA 90026 
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Checks 


Balances 


@ Single entry occounting 
system centered oround the checkbook 
@ Hondles cosh & chorge tronsactions 
@ View, edit or print ony entry for o yeor 
with simple but powerful commonds 
@ Balonce sheet, cosh flow ond profit & 
Joss statements, plus mony more reports 


@ Prints checks; versatile oddress file 
TICULAR BILAL SONTCE Cet 


... easiest tax planning software I've ever used.” 
Steve Hyams, CPA 


TTE is the best investment you can make this time of year. 
It's the fastest, friendliest tax-planner and organizer around. It 
will save you ume, n and a whole lot of aggravation. Great 
for year-round planning. ential for end-of-year eat a Of 

course, TTE knows the new laws- what's new, repealed, phased- 
infout -for both 1987 and 1988. TTE - high-class safue with a 
low price. Order your copy today. TTE is only $89.95 + $4 
handling. Professional version available. 

1-800-782-6606 


‘Too Tex Eotauser a6 TTB am untooumks of: 

Ar Solas Corman anys. 516-931-2516 
VISAMC/COD 

CARCLE 750 ON READER SERVICE CARD 





‘380 So. Bway Hickoville, N.Y. 11801 








MONEYCOUNTS' 
is Only $16! 


CAPTOOL!~ $59 


Super Porttolio & RA Manager 
®@ Stocks/Bonds/M. Funds, Dpr. Assets 
© True Security & Porttoho ROI 

®@ Multiple portioho batch ops. 

© Dow Jones/Compuserve pricing 

© FIFO, Avg, & assegned tax lots 












, smart che kboc ak 








© Mutual fund reinvestment 2 financial state 
®@ CGA & Hercules graphics BT sphics, financtal data base 
© Ovor 10 reports, client statements e-way look up, inqui 

Stock & Bond Evaluators i Pp. pop-up calcula 
© Risk adjusting stock valuator tor, Jutorial, lots of capacity (up ta 9% 





accounts/24000 entnes per year) and 
much more Not copy protected 


New Version 4.0 
Now includes: 
© Financial calculator 


© Bond swap/YTC/YTM valuator 

Prospecting & Client Manager 

© Auto-dial/memo merge/labets 

© Chent x-ref /key word screens 

18M PGs/Clones/PS-2 Chk/VISA/MC 

45-day $-back guarantee $3 SAH 

TECHSERVE, inc. (206) 747-5598 
POB 70056, Bellevue, WA 98007 


CALL 800-826-8062 
CIRCLE 660 ON READER SERVICE CARD 


foan amortization schedulee 
© Automatic entries 
e Journel entries 
And More! 
Call or d $lo + $3 shipping/handliey 
ae | Check/VISA/MC 
1-800-223-6925 


In lowa 319/373-0224 





NOW—Version 4.1 
Not Copy Protected 





& 





1-800-882-3040 
Computer Asset Management, Inc. 
Box 26743SL.C,UT 84126 (001) 974-5115 
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FOR MORE INFORMATION OR TO PLACE 


Q) 
y 


OUR AD CALL 212 503-5115... 








GENERAL 


THE RECIPE MANAGER 

RUns on 18M PC's and compats. 128K up with 
PC/O0S of MS/Dos Recipe sizing to 999 serv- 
ings. Generates Shopping lists Creates 
hardcopy cookbook Indexed manual with tuto- 
tial + 115 recipes nclude $4995 + $3s/h 
THE PROFESSIONAL RECIPE MANAGER Com- 
bines recipe sizing. costingand nutrilional com- 
putation 256K up $249 95 + $3 s/h Chk/ 
AMEX/MC/VISA (MA res add 5%) 

GEM ISLANO SOFTWARE 

P.O Box 393 PC 

Reading, Mass 01867-0693 

617-944-1382 


PC HYPERCALCULATOR 

Pop-up emulalion ol both HP-11C scientific and 
HP-12C financial calculators integrates with ev- 
ery program you use Features two-way data 
Wvanser, program and data storage on disk, on 
line HELP, hex/oct/bin arithmetic, bulll-in equa- 
tion solving and integration, alphanumeric 
prompts 100 registers 1000 program steps In- 
Cludes tree 8087 version and applications pro- 
grams $494 + $3sh 

SUNOERLAND SOFTWARE ASSOCIATES 

Post Office Box 7000-64 

Redondo Beach, CA 90277 

toll free (800) 628-2628, ext 502 


WODRLO'S LARGEST LIBRARY: 

US$8- including the disk, thousands o! pawertul 
programs tor Appie Il, tle Lic and IiGS_No ad- 
mission tee write today with USS1 00 tor your 
airmailed tsstings to: 

RELIANT 

P.O Box 33610 

Shenungwan 

Hong Kong 


GRAPHICS 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIG (screen). 75 Microsoft FORTRAN’ 
PASCAL, RM. Lahey 2.1 callable subroutines 
Includes 100 page user manual Graphics primy- 
tives, total 2-D plot support, 3-0 plots & solid 
models EGA/CGA/Hercules monochrome sup- 
port $135 HP, H-| plotter? Try PLOTMATIC tor 
complete plotter graphics capabilities Works 


wGRAFMATIC $135. Both$240 Ask about our 
15 Fonts! 

MICROCOMPATIBLES, INC 

301 Prelude Drive 

Silver Spring, MO 20901 

(301) 593-0683 

AUTOSKETCH ™ Symbol Libraries 
Home and Office Space Planner. 

108 symbols. $49 
Electrical Power Generation, 108 symbols $49 
Electronic Standard, 108 symbols .. 49 
TTL. all 6tamiiies, 370 symbols . . $49 
CMOS, 4000 series, 147 symbols $39 
ECL, 10K and 100K, 108symbols .. . $39 
CPU and peripherals, 8-32 dit, 

SOsymbois..... $39 
CAD EASY 

15125-D S. W Koll Parkway 

Beaverton, OR 97006 

503-642-0966 








GRAPHICS 
ROOMER?2 


Creete Hoor plans ond 3D views of tueniture 
‘errengemenis with your HIM PC or compat 
ble Only $295 Coll tor brochure ROOMER? 
Video $25 Money tack Guorontee 


Hufnaget Software PM © PO Box 747 
Clarion, PA 16214 © (8t4) 226-5600 


CIRCLE 760 OM READER SERVICE CARD 


Smart GRAPHICS 
Libraries of ovar 50 fastest graphics 
functions for deveiopers of high- 
performance screen graphics. Full 
support for CGA-EGA-Hercules. 
Completa 2D-3D ability for inter- 
active drawing, scaling, rotation. 
Fastest 3D wireframe display and 
viewing from any direction. 8087 
aupport. No royalty. Free updates. 
Callable from most compilers. 
Comprehensive user manuals. 

SmartGrephics [:2D $35 
SmartGraphics (l: 3D $45 
HYDREX Graphics Corporation 
POB 821144 (713) 953-1702 
Houston, TX 77282 MC-VISA 
CIRCLE 606 ON READER SERVICE CARD 





GRAPHIC PRINTER SUPPORT 
AllastBM-PC graphics support tor your dot 
matrix printer Use the PrtSc key to produce 
quality B&W or color scaled dot matrrx repro- 
ductions of your display on your Epson, IBM. 
Okidata, HP, 10S, Centronics. OC, Anadex. 
Datasouth, Gemini, T1850, Toshiba, NEC 8023, 
orC Itoh printers ifyour printer is not listed, let 
us know and we will support it GRAFPLUS sup- 
ports all versions of PC or MS-DOS and will op- 
erate with IBM (inct EGA), Techmar, and Hercu- 
Jes graphics boards. $49 95 

JEWELL TECHNOLOGIES. INC. 

4740 44th Ave SW Suite 203 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2828 ext. 527 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIOE EXPRESS converts graphic 
files produced on the IBM PC into bniliant 35mm. 
color slides with color resolution 400% better 
than your monitor Leave your printouts behind 
Use high resolution color stides up to 4000 tine 
CDMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 
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Sas i # EASY TO USE 


#& POWERFUL GRAPHICS 
# INPUT FROM - Spreadsheets, W.P, databases 


plus MOOULAR FORMAT - Start with a tull teatured drafting module 
at $89 95 and add only database teatures you need Completely 


contigured at $1,750 00 


Remember. lucky people buy ShamrockCADD 
— a better program tor less money" 


Make your day lucky! 

Contact us tor name of 

your local Shamrock dealer 
Shamrock Systems Corporation 
626 Highlandia 

Gator Rouge, LA 70810 


Plotting Service Availabte 
OXF Transter 
IBM PC & Compalibles 


(800) 523-1181 Al Tone 772 © CIRCLE 759. ON READER SERVICE CARD 


i 
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Interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 


* Vary character font, size, 
position, color 

* Stack and overlay graphs 

* 3-Dimensionat graphs: fishnet 
& contour 
Linear & Non-Linear Regression 
Stochastic Distribution 
Independence Testing 
Descriptive Statistics 


Contact: Scientific Programming 

Enterprises, P.O. Box 669. Haslett. 

MI 48840 (517) 339-9859 
CIRCLE 755 ON READER SERVICE CARD 





PC-KEY-DRAW VER. 3.27 $15 
Complete, fast, easy graphics program with20 + 
lonts, 640 + patterns, virtual page, layers, ma- 
05, rotate toany angle, zoom, andmore! Share- 
ware tral $15 tor program, disk manual 1 |I- 
brary disk. quickret card Reyister$100torabove 
plus 3 extralibrary disk, manual, binder, support. 
DEOWARE 

P.O Box595 

Columbia, M0 21045-0595 

301-997-9333 


GRAPHICS UTILITIES 

Orsplay/Save CGAVEGA screen fast Creates 
Slide shows, edit tants. capture screen Use 
batch lites, or programming intertaces (such as 
Basic & C) Directiv Paintbrush (1) tormat com- 
patible Call tor desk lop optians tor Ventura & 
Pagemaker FREE 

OEMO DISK! $4995 + $2s/h 

GENUS MICROPROGRAMMING 

6305 Mobud Dr , Houston, TX 77074 

(713) 771-4914 

Outside TX (800) 227-0918 
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is new! It's now Flow Charting 
I+, with more speed + more 
functions + more printing 
options; 

* 10 text fonts; 26 shapes; 

* Line mode can stop at a shape; 
. legac key can erase a line to 


origin: 
* Free text entry anywhere, or select 


* Vertical or horizontal printing; one 
chart or multiple charts. 

Used by Fairchild, Bechtel and 

more than 500 other major 

corporations. Edit quickly and 

accurately — even major edits — 

with Flow Charting Il+, the 

Specialist. 

See your retail store or call: 

PATTON & PATTON 


Saitware Corporation 
800/672-3470, ext. 897 California 
800/538-8157, ext. 897 National 
408/629-5044 international 
CIRCLE 606 ON READER SERVICE CARD 





HEALTH 


DIETWISE/ENERGYWISE 

For Oiet, Nutrition Fitness conscious people 
+ DtEF Evaluation (children and adults) 

* MENU Analysis 

+ RECIPE Analysis 

BODY COMPOSITION 

ENERGY EXPENDITURE 

MS/O0S $39-$120 (professional vers avail } 
NUTRITIONAL DATA RESOURCES. 

PO Box540 

Willoughby. Ohio 44094 

800-NDR-DIET « . Ohio (216)951-6593 


OaIssv1d 
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INVENTORY 


°°*dFELLER INVENTORY *** 

A business inventory program written in moditi- 
able dBASE source cade The menu-driven pro- 
gram fets you focate items by inventory name or 
number It keeps track ol reorder points, ven- 
dors, average cost & other intormation 

* dFELLERInventory$150/Requires dBASE III 
° FELLER Plus $200/with History & PO's Re- 
quires @BASE tll-IlI PLUS (torstockrooms) 
FELLERASSOCIATES 

SSOCRPPA, ROUTES 

Ishpeming, MI 49849 

*** (906) 486-6024 °** 


INVENTORY MANAGEMENT 
Stock-Master 40, commercial grade system 
Provides Slock Status, Purchase Drder Writing & 
Tracking, TrendAnalysis, QualityControlRe- 
porting Detail Analysis. Bill of Matenals, Mult 
Locations and more Modular, “micro” priced & 
configuredta yourneeds. Cobol Sourceavailable 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


MANUFACTURING INVENTDRY $89 
Inventory control with Biil-ot-Materal Process- 
ing and vendor file tor small to mediumsizebatch 
manufactures or job shops. Project malerial re- 
quitements, allocate material, maintain material 
cost per work order and lor all WIP. Allows up to 
3 remote termunals to receive or issue material 
Meets supplierlogrequirementsofMIL-I-45208 
REAL TIME AUTOMATED, INC. 

1340B No Dynamics St. 

Anaheim, CA 92806 

714-993-0111 


LEGAL 


L-PLOT. . . 

AMetes & Bounds program to plot/print plats of 
any scale- Any description- use Any measure- 
ment! Calc areas, error of closure, plots multi 
tracts IBM/compal with monographics, CGA or 
EGA capability $190 Or send $15 lor real work- 
ing demo, refundable with order Visa/MC/chk 
Free info 

LAN/SCAN. Ine. 

PD Box 6863 

Abilene, TX 79608 

(214) 824-6419 


MAILING 
PROGRAMS 


THE MAIL DRDER ACCOUNTANT 
Drderlullillment/List management Includes 
customer {ists, labels in 6 larmats, inventory, 
Invoicing, accounts recervable, customer pay- 
ments by cash/credil card Prints shipping ta- 
bels, credit card slips. UPS shipping manifests, 
Sales tax report. dBase til Plus source code pro- 
vided $750, demo $25 + $350S/H 
GULOSMTIHS ASSUCTALES 

48 Shattuck Square, Suite 86 


MAILING 
PROGRAMS 


Mail Lists Untimited 
‘The rant efirg prendvet frat Pass over crane be the mang, 

eduatry The Uibmate in oul nyt autornesion, 

(Ctracte eoemetion tratety Treaegh 

Aery Pet, Ranga. er Comers 

(Crvenes ay umber OF Varah Raperts 

Pretenatonet, Quatty Programs 

Provicue Setoctae Prt Fareta 


tes Bon ma sm gn ys 1. eran 
IRE coun, Tenors ea 


Act OTA For quick stopment, wend yout payers bs 


MAILING LESTS:, 1e00n ORESTON, SUITE 212-000, CALLAS, 
‘TExag 730 


C/LABEL MASTER 


Editors’ Cholce 1987 

A mailing jist program that 

does ote excep! walk 

to your post office box. 

o Maintains unilmited records 

0 Allows up to 30 usei codes 

o Index/las! name & zip codes 

0 Sorts on any field 

o imports and exports flies 

o Checks duplicates 

o Auto dialer; plus much more 
549*15-d. Ud back guart 

BES RAM 
2700 S. Quine: FRO! Arkngton, VA 
800/368-2405; 20-9300 
CIRCLE 608 ON READER SERVICE CARD 


POSTWARE MAILING SYSTEM 
Automate maii preparation Cut postage costs 
by914¢ per piece or mare Onty PostWase prints 
address labels in bundle and bag. bulk matling 
order Not a useless Zip code sort. Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works with dBase Ill PLUS, DATABASE, 
PowerBase, Smart & others Also ASCIt 

® Ist & 3rd Class—-$195 ® 2nd class—$395 
* Cartier Route—$300« PostWare jr—$69 
PostaiSoft, Inc 

515 Dmision Street 

La Crosse, WI54601-4544 

800/831-MAlL (6245)... 608/784-3500 


DOCTOR DATA Label 1.1 $9-$39 
One of the most flexible and powertul mailtng list 
management for a fraction of the cast. 
Bulk & CAR-RT SORT mailing, Sort, index. filter 
& print inany order on anything Untimiled 
GBASE Ill compatible file capacity Mail merge, 
duplicate record checker, & much more Calt for 
price scale 

DOCTOR DATA SOFTWARE « 

P.D. Box 11368 

Phoenix, AZ 85061-1368 

(602) 246-8907 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 

DOS MARKET . 
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MEDICAL 


XL1™ A Compete Solution 
XLI™ is a full featured 


actice automation system. 


Some of its many features: 


claims - 
electronic & paper 
eComplete ree data & 
recall inf 


*Billing - canis account, 
point of ce 
*Full financial repo: 
daily, ceathives acon 
«Supports 15 physicians 
References provided 
eSupport lines open 9AM 
to 9PM EST Mon-Sat 
90 peo ed ifn not 
*Full featured demo - $75 
credit towards purc 
°$1450 includes 1" year of 
support/enhancements 
Practice Management 
Systems, Inc. 
9450 Two Notch Road 
Columbia, SC 29223 
1-(800)-521-7217 


CIRCLE 613 ON READER SERVICE CARD 


CLAIMZTRONIC.™ 


We are jo medical claims processing — 
whai Lotus 1s to spreadsheets. Medical 
and Commercial claims fled electronical- 
ly, also prints paper claims and receipts 
trom an extensive patient data base. Self- 
taught within 3 hours. Includes a free form 
electronic note pad and other additional 
features. Compleie a claim in one mnutel 
FREE CLAIMS FIRST 60 DAYS! $1795, 


SOFISTICATED SOFTWARE, INC. 
3187 East Bay Drive / Suite “H” 
Largo, FL 33541 Tel. 1-800-346-3495 


CIRCLE 766 ON READER SEAVICE CARD 


COMPUMEDIC™ 
PROVEN Prachce Management System—inuse 
7yrs Patient data base. A/R, G/L statements, in- 
surance lorms, practice analysis, word pro- 
cessing, recall, delinquent Iracking, historical 
data. FLEXIBLE! user designed lorms/reports 
$4000 Training avail Dental (DentalWare™) 
eyecare/aptometry (EyeMale™) & Vel. (Vet- 
Logic™) also avail Dealer inquiries invited 
DATA STRATEGIES, INC 
17150 Via Del Campo Suite 203 
Coe ie CA92127 
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MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic clams sub- 
mission (ECS) to Medicare & commercial carti- 
eS, paper claims too 

@ PC « CLAIM $89 96; claims only 

@ PC * CLAIM wiCD's, CPT's & HCPC codes 
$229 95 

@ PC * CLAIM PLUS claims only w/patient file 

Complete a claim in one minute $459 

@ THRESHDLD * TM $1,996 00 claims, AR 
patient bitfing 

© THRESHDLD $3,995.00 claims A/R patient 
billing, complete practice management, statis- 
lics, analysis 

@ CLAIM « NET Nationwide claims cleanng 
house Full 100% credi on product upgrade 

PC * CLAIM & PC * CLAIM PLUS bath house 
30 day money-back guarantees. BM PC/XT/ 
AT compatibtes MS-DOS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite Q 

Indianapolis, N 46241 

{317) 248-0357 

In continental US call (800) 428-3515 

Indiana residents catl (800) 792-3525 


Medical/Dentai Systems 

Second Decade Support lor more than 130 ma- 
ctines Feaiuring paper and electronic claims, 
patient billing. appointments, diagnostic data 
base, word processing, linanciat histones, 
payroll, accounts payable, and general ledger. 
Single and multi-user systems. Starting al 
$199.95 2,400 Dealers. 

CMA Micro Computer 

55888 Yucca Trail #6 

Yucca Valley, CA92284 

619/365-9718 


MUSIC 


MusicEase 2.0 

Full featured music processor print, play, trans- 
pose, cul & paste, no range limitation, 
1-2-3/WordStar style commands, mullipte 
voices/staves, lyrics, all keys/meters, custom 
symbols/placement, WYSIWYG, beams & 
More IBM/Epson printer, graphics monitor 
Inteo offer Send $99.95 + $5 s/h 


Spokane, 
(509) 747-6773 


UNLEASH YOUR MUSICAL GENIUS 
*eer*CDMPUTER MUSIC SYSTEMS!°***"* 
* MUSIC SOFTWARE ail computers for: music 
printing, composing, home recording, 

* MIDI SYNTHESIZERS ETC ! 

* SEMINARS & EDUCATION 

Fora free catalog or info call write visit: 
MUSICATION 

1600 Broadway Suite 1000A (W 48th Street) 
New York, N ¥ 10019 

212-957-9100 
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O OP-4001: PC/MIDI interface card. 





system. . .bug-tree”(PC COMPANION) 


Tape 'N Step 

For'BM & compatibles is a sequencing software 
based on a spreadsheet concep! Some of the 
features are real-time & step-time recording, 
85,000 notes, 2048 tracks, crescendo/ 
diminuendo, dynamic ctrl., detete, & copy 
modes, loops & nested loops & much more 
$150 For more intormation write of call 

The Midi Connection 

PO Box 262 Stn 0, Montreal 

Quebec, Canada, H3K 365 

{514) 933-5127 Deaier inquiries invited 


FORTE! PC MIDI SEQUENCER 

16 tracks Record/Ptayback with merge, 16 
channels/track. 60,000 notes Mos? powertul 
Midl-data ediling available Step Sequencer 
wilhamazing rhythmic tlexibility Lightning 
autolocation Automated punch, quantization, 
looping, hitess, transposition, conductor, song 
position pointer, DOS shell, more $250 

LTA Productions 

P.O. Box 6623 

Hamden, CT 06517 

203-787-9857 


SONGWRIGHT Ill 

MUSICPROCESSOR prints professional sheet 
music with lyrics. Full-screen graphics editor 
Transposes 0 any key, plays tunes Features 
muitipie sta & voices, harmony, counterpoint 
bass/treble all tune signatures IBM/Epson, Star 
Printers. Send $49 95 + $2s/hor write for free 
sample output 

SONGWRIGHT 

Route 1, Box 83 

Lovettesville, VA 22080-9608 

703-822-9068 


TO PLACE 


PC-+ MIDI 


Its a simple equation. To plug your PC or PC-compatibie inte the 
modem world of music-making, use the completa line of MIDI soft 
ware and hardware from VOYETRA TECHNOLOGIES. 


O SEQUENCER PLUS: 65-track total MIDI recorder/editor 
OC) CONVERSION PLUS: file converter for music notation programa 
CO PATCH MASTER: network organizer and sound Itbrarian. 


“He never seen a more powertul, easy-to-use music and recording 


=MUSIC @ 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C, 426 MI. Pleasant Avenue, Mamaroneck NY 10543, or call (914) 698-3377 
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PREVENTATIVE MAINTENANCE 








ONE-OF-A-KIND 





PC MAGAZINE KEYWORD INDEX 
Keyword index to articles letters, and columns 
in PC MAGAZINE Match on one or two 
keywords (using ANO logic) Database contains 
litle, description, and page number of articles 
5,000 keywords/year 1986 - $8.00, 1987 - 
$9 00, 1988 - $49.00 (includes quarterly 
updates) IN + 5% tax 

PC-NDX 

PO Box 1714 

Mishawaka, IN 46544 

(219) 256-1045 





PREVENTATIVE 
MAINTENANCE 


Memory Minder 


ery Minder is the most comprehensive 
disk diagnostic program available for 
As quickly and 


operations. Use it to algn the drives without 
the use of an oscilloscope 

IBM PC, XT, AT program and manual $70 
recast Align Luanetics told separately 
840 each 5 25” 40 track, 5 2S’ 80 track, 1. 
MB AT, or 3.5” 80 track drives. 


SA J&M Systems, Ltd. 
15100-A Ceatral SE 


Abequrrgae: New Mexico 87123 
1292-4182 
We accept MasterCard and Visa 
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YOUR AD IN 


PC Magazine Classified Marketplace 
Call (212) 503-5115 
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MAINTENANCE & INSPECTION 

An easy-to-use computerized method to orga- 
nize, operate, and control an eflective preventive 
maintenance system Applicable to any type of 
business or industry Full screen input and dis- 
plays, plus function key help command Main- 
tains histoncal data, creates work orders, and 
provides numerous reports For into, write to 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 


TURBO MAINTENANCE MANAGER ™ 
A uset-inendly maintenance management sys- 
tem for processing work orders and equipment 
data records Automatic PM generation, parts 
Inventory and reordering, vendor records, em- 
ployee work load. and Oirty Dozen™ mainte- 
hance priorities Lighting fast with extensive re- 
porling. For intormatton or demo 

Owen Engineering 

5353 West Oartmouth, Suite 407 

Denver, Colorado 80227 

(303) 969-9393 





PROGRAMMERS TOOLS 


BASIC PROGRAMMERS 


NEW VERSIONS of our Best-Selling Tools. 
Compatible with QB 1-4 & IBM BASCOM 1-2, MS Compiler 5.36 


Mach 2 
Supercharges BASIC 


Soft Sector Magazine Editor's Choice 2/87 
Mech 2's assembly language subroutines boost 
Program speed and give you funchons not normally 
available in your compiler New version 2.0 ndudes 
twice 33 many roubnes as before. No assembler 


i 


Use our subroutines for (NSTANT screen displays. 
‘and pop-up wandows. Save programming time and 


ag 
sf 


q 
a 


i 


EGA 
wnte, COPY 
eoubne uses 


383 
EH 
LE 


cae 
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Memory-Resident 


BASIC Programs 
(mi as Mle a8 7K) 
‘Stay-Res lets you write your own pop up pro- 

Select your hot key or pop up with a POKE 
another program. Aulomabc screen seve on 
Pop Up and screen restore when you pap down, 
Hot key can be “sit only”, ike Cut-Alt, New ver- 
son 2.0 allows use of dynanuc arrays and files can 
be left open under DOS 3+. Programs can be re- 
moved from memory Stay-fes Is only $78. 


Stay-Res Plus ncudes all the above features plus: 
Pop up by dete and be: Pop up when a ning 1s 
detected on specified COM ports) Pop up when 

; With DOS 3+ and LIM 


‘Yo Order, or for More into, Cali Toll Free 


1-800-922-3383 
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MicroHeip, Inc. * 2220 Carlyle Drive ¢ Marietta GA 30062 


BRIDGEWORKS! FOR 1-2-3 

At las, READ and WRITE data from inside your 
Basic, Pascal, dBase, and C programs directty 
into Lotus and Symphony worksheet ranges 
$59.95 4+ SH Comprehensive library of C tools 
for Lotus and Symphony VO and data handling 
$229+ SH 

GreyMatier International Inc 

100 No Country Road / Bldg 8 

Setauket. NY 11733 

516-689-7682 
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TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds Complete, working applications You 
give tt spec's, it writes error-tree code 


“indexed Data Bases  * Multiple Screens 
“Report Generator * Menu Generator 
“Contex-Sens. Help “Global Searching 


EasytoUse Price$20000 Visa/MC,ck,MO 
AEF 


P.O Box 928 
Katy, TX 77492 
(713)391-8570 
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PROGRAMMERS 
TOOLS 


NETWORK CONTROL LIBRARIES 
NETWORK INTERFACE allows file sharing and 
fedirection through DOS tunclions $99 
NETBIOS ROUTINE Sallows access to low-level 
Network functions, Name. session & datagram 
foulines Wait and no-wait options $199 NET- 
WORK MASTER provides access to Netware in- 
ternal functions Complete control of your net- 
work from your compiled programs $299 

oe * Starlight Software °°°°** 

* 2861 Central Street ° 


BASIC-COBDL-REXX-IMS/MFS 
Powertul editor paints, draws, create IBM/MS/ 
REALIA COBOL scr section/proc div screen 
code $69. Quick/Turbo BASIC, Rexx screen 
code $49 All athibutes incl. cursor, beep, se- 
cure, protect, full, required, min, max, valid 
values. Subroutines to Input data IMS/MFS 
code Oit/Dof/Mid/Mod $99 Shp $5 

Tajeva Software 

6064 Belle Grove Cove S. 

Memphis, TN 38115 

(901) 365-4692 


TURBD WINDOW TODLBDX 
Acomplete windows programming environment 
for Turbo Pascal Popup windows, pulldown 
Menus & messages, virtual screens anda multi- 
window WordStar-like editor. Animated 
resizing, moving horizontal & vertical scrolling 
with blinding speed Optional mouse All source 
Code anda 90+ pp manual provided. 
Turbosoft 

369 6 Avenue 

Brooklyn, NY 11215 

(718) 965-9729/No royalties $50 checks onty 


PUBLIC DOMAIN 


$3.00 SDFTWARE FOR IBM PC 
Hundreds to choose from, wordprocessors, data 
bases, spreadsheets, assorted games tor all 
ages, communications, business, music, art, 
programming language and useful utilities for 
making your computer easier to learn. Most pro- 
grams have documentation onthe disk Write for 
your FREE catalog joday! 

BEST BITS & BYTES 

P.O Box 5332, Dep! M 

North Hollywood, CA 91616 


°* 1-800-262-6053°* 

|BM P.O & User Supported software, as low as 
$150 per diskette!!! if you are cunous oF a long 
time user, call our 24 hour order line and askiora 
free catalogue The newest and best, all types, 
from accounting to word processing Call NOW! 
(Ms 001-428-5722) 

SOFTWARE CAFE 

1125 West 10th St. 

Laurel, MS 39442 

1-900-262-6053 24 hrs. 


PUBLIC DOMAIN 


Call 1-800-843-5084 for FREE catalog! 
1M PC Soltware Collection 
Only $3 7 dink Lu 
Over 1150 programs packed lagether on diskettes, 
each disketie avadalte tor only $3.78 ' Catalog 
describes 2 wide range ol types of programs, inckuding 
Perwonal Finance, Programming Languages, Accounting, 
Games, Uaties for Dik Screen, and Proier, Lotus 
wonaheels dBase proycam lites contained on the 
Gaks, We ship on MasterCard, Vies. or COD 


People's Choice 
P.O, Box W561 Waroer Robins, GA 31099 
3-800-643-5084 « 3-932-922-0003 
CIRCLE 764 ON READER SEAVICE CARD 


IBM P.O. SDFTWARE. . . 

Send stamp for catatogon disk We have the best 
selection ol Public Domain & Shareware jor BM 
& compatibies available We offer hundreds of 
DSO disks with Work Pro/Games/Uttl & so 
Much more, tor businss or home use At 43 00 
per 525° & $500 per 3.5”. Fastest service 
around MC & VISA. 

JDX/PC 

PO Box 1561 

Corona, CA91718 

(714) 734-7075 


REAL ESTATE 


PROPERTY MANAGEMENT SOFTWARE 
Far 18M/PC and PC Compaubies 

00 WE STANO BEHINO 
$295. OUR PRODUCT 
15 Oay Money Back Guaraniee [soft manual an drs 
© We aiso offer a deme disk $3 00 to cover postage 
handling @ Will handle up to 30 properties - 1000 
UNIS each Nard disk compatibles @ Incorporates GL 
lor Audet Tra! @ Recerved Rents @ Late Rems © 
Percent af Return on levesiment @ Income Totais’® 
Expensq'income Printouts @ Remi Payments @ Late 
Charges © Ulites @ Mongage @ Taxes @ Insurance 
© Capital Expenddures @ Prof Loss Statement @ 
Vacent Unvts @ 40 User Defined Categories @ anda 
wealth of others 
Operates on 64K or more 60 column disolby and 
printer @ CheckStar - Check Wnting Sysiem alsc 
avarlabie for $95.00 @ You may piace order now or 
end for more detaited formation 

{718) 454-9833 
ComPuSTar 
167-02 Keeseville Avenue * St Aibans NY 19412 
CIRCLE 785 ON READER SERVICE CARO: 


PROPERTY MANAGEMENT 
Comprehensive program for managing residen- 
tial and commercial properties Many manage- 
ment reports Including operating statement, de- 
linquent rent, lease expiration and transaction 
fegister repost. Provides check wriling, check 
feconciliation, posting of late fees, recurring 
expenses—$395 invesimeni Anatysis—$245. 
YARQI SYSTEMS, INC 

930 Laguna Street 

Santa Barbara, CA 93101 

BUS-900- Hoo 
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REAL ESTATE 


MANAGEMENT & ANALYSIS 

* “Real Property Management’ $395/$595 tor 
residential & commercial properties and other 
bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping ot 
tecurting data. ° “Real Analyzer” $195, when 
deciding buy/sell, exchange, or refi 30 OAY 
MONEY BACK. 

REAL-COMP INC 

PO Box 1263 

Cupertino, CA 95015 

(408) 996-1160 


REAL ESTATE TEMPLATES 

For Lotus 1-2-3 or VP-Planner Complete 
10-year sensifvity analysis/cash flow projec- 
tions tor income property, res/non-fes Also in- 
cludes Lease Analysis, annual operating state- 
Ment, amortization schedules and wrap-around 
Mortgage analysis Protessional quality reports 
$1B9 + $6 s/h 3D DAY MONEY BACK 
GUARANTEE. 

REAL TECH SYSTEMS 

406 South Bascom Ave , Suite 223 

San Jose, CA 95128 

408-294-4420 


THE COMPLETE REAL ESTATE 
SERIES 

‘Helping Thousands Make Millions’ since 1985 
The most complete CPA/Auditor tested and ap- 
proved seres ot Real Estate programs available 
anywhere! The industry leader! The series in- 
cludes Complete Property Manager-tl ($795), 
Complete Real Estate Investor ($495), Complete 
Money Manager ($195), Complete Credit 
Checker ($249), Compiete Property Tracker 
($495) & 1031 Decisions ($995) For demo 
($15) and/or literature call 

‘SOLUTIONS! PUBLISHING INC 

8016 Plainfield Road 

Cincinati, OH 45236 
800-255-6643 of 513-891-6145 


PROPERTY MANAGEMENT 

Since 1978 over6,500 users of our softwarehave 
found it comprehensive, flexibleand easy to use 
We offer systems to manage the following types 
of properties: COMMERCIAL/RESIDENTIAL/ 
CONDOMINIUM/ HOME OWNERS ASSOC / 
MIN-STDRAGE FACILITIES 

Formoreinfo and sample printoutscall. 
REALTY AUTOMATION, INC 

2539 Saleroso 

Rowland Heights, CA91748 

81B-913-1244 


DEED. DESCRIPTION ANALYZER 

Fas! and simple plotting ot maps tram deed de- 
scriptions Map plotted to scale on graphic 
screen or printer Computes area and detects er- 
tors Includes comprehensive tutorial by a pro- 
fessional surveyor Very handy tor realtors, law- 
yess & investors Free amartizafion program 
$49.95 MC/VISA/ CK 

Greenbrier Graphics, Inc 

PO Box 724 

Rainelle, WV 25962 

SA-35-8157 
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HDMEWDRKS ™ $40 

Home-Buyers, reallors, lawyers, bankers: Com- 
ule mortgage, payments and totals, any pay- 
ment period, balloons too! DETERMINE $$$ 
YOU CAN BORROW Print detailed amortization 
schedules and yearly totals Name & save cases; 
simple case management. Full screen, windows, 
help, fast. 256K, color/mono, 30 day Sback 
guarantee $40 + $5sh + chk/VISWMC 

KEEP IT SIMPLE SOFTWARE, INC. 

§80 Fifth Avenue 

New York, NY 10036 

800-543-KISS 212-764-KISS 


MDRTGAGE LOAN CALCULATOR 
Qualify buyers by loan type. income. Mo pay. or 
home purchase Enter one item, calculates the 
others plus taxes. down pay, PMI/MIP, ex- 
penses, points, clos costs, cash required, Do 
whal if with rate, term, debl, elc, print qualifying 
and counseling reports with amorlization sched- 
ules Price $165, demo avail. $15 

HMS Computer Company 

2401 Pilot Knob Road. #106 

Mendota Heights, MN 55120 

(612) 452-5928 


$S INVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
property easier (tree demo} with such price per- 
formance comtort at $170 Stand alone, tully 
compiled, loan amort. and deprec schedules, 
1986 tax changes, custom features Cash flow 
and detailed sale analyses uncover buy/hold/ 
sell/refin /exch decision insights 

‘The SOFT ESTATE 

Five Villa Verde Or . Suite 110 

Butfalo Grove, tL 60089 

°° (312) 259-6301 ** 


INVESTMENT ANALYSIS 

Analyze and forecast cash Slow for any Invest- 
meni property or development, residential or 
commercial As marty loans, leases, expenses 
and years as you want. NPV, IRR and FMRR be- 
tore andafter tax Fast ‘What-its' Sensitivity and 
Risk Analysis Afi tor $595 Parinerships/ 
Graphics/Monthly also available 


Rolling Hills Estates, CA 90274 
213-541-0418 


RELIGION 


PARISH DATA SYSTEM™ 
Comprehensive census/contribulion program. 
Easy to operate, menu driven Family, member, 
financial into & reports tully integrated Selec- 
tive lists, labels, contribution/tuifion state- 
ments, personalized letters. User can create own 
feports, letters Other church programs avall- 
ate Over 1600 users Fee illo. 

Parish Data Systems, Inc 

3140 North 51st Avenue 

Phoenix, Arizona 85031 

(602) 247-3341 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


RELIGION 


POWERCHURCH PLUS!* 

Fast, frendly, retiab'e church administration 
system Full lund accounting, mailing lists, 
Membership, contributions, attendance, word 
processing, accts payable, payroll, mult-user 
Support, and much more - all lor $695 complete 
Uses up-to-date software technology Unltd ca- 
pacity FREE demo version Call today 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213)854-0865, 


SALES 
MARKETING 








rOLLOW-UP 


Software for Salespeople 

























Manage your sales ectivities with 
FOLLOW-UP. Track prospects by 
ares, dollars, products, salesperson 
or any of 22 other entry flelds. Fast 
& easy to use with on-line help at 
every point. Now In delly use by 
businesses of all types & sizes. 


Reminds you when to call 


Keepe track of other things to do 
Prints @ wide range of reports 
Prints Malling Labele 
Interfaces to your Word Processor 
& Ml dl Merge letters 
= On ecreen Telemarketing to © 
group of names that you select 
= Provides detalied sales forecasts. 
= tmperte data from ASCH files 
= Transters & merges data between 
computers ualng Follow-Up 
= Has several data fleids that you 
can define for your business 
= Dssigned for use by salespeople, 
not computer experts, 
$179.95 
XYCAD Grou 
1877 St. Clair Ave. 
Cleveland, Oh 44114 
800-426-6487 
tn Ohio (218) 680-8788 





SECURITY 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves ettectiveness. 
of powertul mullilayered security Rapid decryp- 
{ron algorithms. Reliable/small port transparent 
security device PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-LOK™ security atabout % BIT-LOCK cost 
MICROCOMPUTER APPLICATIONS 

7805S Windermere Circle 

Littleton, CO:80120 

(303) 922-6410 or 798-7683 





SECURITY 


ADVANCED 


COPY PROTECTION 
Free Dema Diskette 


The world's leading software 
manufacturers depend on 
Softguard copy protection 
systems, 


Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-PC. And it’s invisible to 
your end-users! 


¢ Hard disk support with 
install/uninstal]. 

¢ No special media required. 

¢ No source code changes. 

® Stops all copybusters. 


Maciatosh Copy Protection aiso available 


SS@FTGUARD 


Systems Incorporated 
2840 San Tomas Expy., Sutte 20t 
Santa Clara, CA 9505t 
Call 408/970-9240 
CIRCLE 709 ON READER SERVICE CARD 
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PADLOCK/PADLOCK II DISKS 
PADLOCK tumishes the user with a method lor 
providing protection against unaythorized du- 
plication from DOS commands $99 PADLOCK 
(disks come pretormatted with linger-prntand 
senalization PADLOCK |l disks offer superior 
protection Ask about our HARD DISK protection 
‘with uninstall capability MC/VISA. 

GLENCO ENGINEERING 

3920 Ridge Ave 

Artington Hts IL 60004 

(312) 392-2492 
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VERLOCK 
COPY PROTECTION 


Oesigned tor user-transparency, clone 
compatibility & strength it leatures 

+ no need for damaged media or I/O plugs 
* supports all Hard & Floppy disk formats 
fils server networks supported 

* variable number of installs (0-99) 

* cfeate demos with remote untock option 





* allows protected upgrades by modem/BBS 


$195 Starter Kit or $495 wrth NO meter 
counts Free into & demo disk available 


Az-Tech Software, inc. 
305 East Franklin 


nz} Richmond, MO 64085 


(800) 227-0644. . . (816) 776-2700 
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SHAREWARE 


SAVE 90% DN SOFTWARE! 

Shareware programs compare favorably to com- 
mescial programs costing $200 and up! EZ 
Forms, Homebase, PC Key Oraw, PC Outline, 
PC General Ledger, over 170 others to choose 
from, all lor $6 95 or less per disk! Money-back 
guarantee tBM, PC, XT. AT. jr, of compatbles. 
Send today lor FREE catalog 

SHAREWARE EXPRESS 

32302 Camino Capistrano, Suste 204 W 

P Q Box219 

San Juan Capistrano, CA 92693-0219 


RENT SOFTWARE $1 per DISK 

Rent 1000's of user supported & public domain 
programs lor $1 per diskFULL or use our low 
Cast copy service Business, Finance, Utilities. 
Games, Graphics & much more Send $5 tor 
sampler disk Money Back Guarantee! Visa/MC 
Welcomed! Send a #10 SASE for catalog or call 
24br infovosder 619-941-3244 

FutureSystems Dept 100 

P.O Box 3040 

Vista, CA 92083 

MON-SAT 10-6pm (pst) 619-941-9761 


STATISTICS 


All the Stats You Need 
BMDP offers the mostcomprehensive collection 
of programs for PCs & maintrames BMDP has 
all the statistics you need From the simple to the 
Most sophisticated Advanced techniques in- 
Clude time series, survival analysis, log-linear 
Todeling & more! Hard disk req'd Call tor com- 
plete program details & 
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STATISTICAL SOFT WARE 
BMDP Sialistical Software, inc. 

1440 Sepulveda Blvd 

Los Angeles, CA 90025 

(213) 479-7799 
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STATISTICS 


STATISTIX™ 


A powerful yet incredibly easy-to- 
use statistical system. Outperforms, 
programs costing much more. 
Flexible data management and 
transformations, mult. regression, 
ANOVA, most standard parametric 
and non-parametric tests, p-values, 
plots, histograms and many others. 
SATISFACTION GUARANTEEDI 
Send @2 for demo disk (IBM only) 


Best-selling and most compre- 
hensive econometrics & fore- 
casting software available. 
Combines regression, time 
series and forecasting with data 
base management and high res 
graphics. All for only $300. 
Cail today and find out how 
RATS can help you!! 
1-800-822-8038 
VAR Econometrics 
P.O, Box 1818 Evanston, IL 60204 
(312) 864-8772 
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StatPackets™ for LOTUS® 


NEW! 23 comprehensive statistics 
and forecasting modules for 
analyzing LOTUS worksheets. 

Low cost $24.95 each. Easy to use. 
Includes tutorial. Basic and 
advanced statistics with graphics. 
Free brochure. 


WALONICK ASSOCIATES, INC. 
6500 Nicollet Ave §. Minneapolis MN 55423 


(612) 866-9022 
LOTUS & 0 trademark of Lotus Development Com 
CIRCLE 773 ON READER SERVICE CARD 





NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple re- 
gression T-tests ANOVA (up to 10 factors, rep 
measures, covariance) Forecasting Factor, 
Cluster, & discriminant analysis Nonparamet- 
fics. Cross Tabulation Plots histograms, box, 
Scatter, stemieat Sort. Subset. Transtorma- 
tions Reads ASCtt New graphics Pkg $59 
NCSS 

865 Eas} 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 
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STATISTICS 


THE BASS SYSTEM 

SAS*-like Power on a256X PC! BASSBase runs 
many SAS programs on a 256K 2 tloppy PC 
BASS View gives a true windowing environment. 
BASSStat (in beta test) ands an expanded stat 
pack °SASa SAS Institute IM BASSBase-$95. 
BASSBase/View-$159 

BASS INSTITUTE INC. 

PD. Box 349 Chapel Hill, NC 27514 
919-489-0729 B B 919-489-9665 (N B.1) 


THE SURVEY SYSTEM 

Aneasy to use menu driven system tor the entry, 
editing, processing and presentation of ques- 
tionnaire data The system can produce camera 
teady crosstabs and other tables in banner torm- 
al Also, slatislics and bar charts. Regression 
and open-end coding/analysis options 
available. 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr Dept P. 

Petaluma, CA 94952 

(707) 765-1001 


STAT PLAN II! 

Easiest to use statistics program available 
Complete range ol statistics-curve fitting 
crosstabs, correlation, multiple regression, 
T-lests, etc. Graphics with printer/plotter output 
Capable of handling over 50,000 data points. in- 
terfaced directly with lotus fites. Demo diskette 
avaliable MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN fll 

76 Eastern Blvd. 

Gastonbury, CT 06033-1264 

(203) 633-3501 


SIGSTAT 

SIGSTAT includes aver 70 programs otthe BMO 
Statistical series, plus many advanced new fea- 
tures. Mainframe capacity (up to 80 var) tor 
uni—{eg, ANOVA, regression} + multivas- 
late (eg, canonical, factor.) analyses, hme- 
series, multidim scaling, crosstab, plots, q/cand 
mote 8087 support opt. 256K. DOS, $595 
SIGNIFICANT STATISTICS 

3336N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


TAXES 


TaxEase™ SYSTEM 


Federal & State returns on single disk- 
only $69 95 Easy to use Calculates 
automatically. performs complex 
“what if” pons, em prints eS approved 

forms, AZ. 
MD. MI. WINN Ake NOK RYDE OR 
PA. VA, WI Requires Lotus 1-2-3 or 
comp spreadsheet. VISA/ be Sisih 
chg Money back guarante 
Professional packeoe avallable — $9 

Park Technologies, Ine. 

PO Box 1317 

Clitton Park, NY 12065 

§18/877-5881 or 800/423-3189 outside NY 


TaxEase 


TAX PREPARATION SOFTWARE 
CINCLE 772 ON READER SEAVICE CARD 





The fast, easy way to prepare 
ur 1987 income tax return. 
uns on IBM PC w/256K. 


Pe A-SE,2106,2119,2210, 
903,4136,4562,6251,8615 


All forms are cross-referenced. 
Complete tax recalculation in 
an instant. 


IRS-approved printouts for all 

puigeied forms & schedules. 
rts overlays or prints 

grecilyont onto preprinted forms. 


Only $45 


Tata ted state packages for 
J, and MO- $30 each. 


Check, C.0.D, M/C, VISA 


Don't let the low price fool you. 
AM-Tax can do plentyll 


AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 to order 
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$24.95 
Money back if not pleased 1040A, 1040€Z. 
1040, A-F, R. SE, 2106, 2119, 2441, 3468, 
3903, 4562, 4684, 5695 Two schedules C. 
Prints submiitable forms Easy lo use, walks you 
thru theforms Txblinc. & tax liability displayed 
Reg, 1-2-30r Symphony $2495 + $5s/n CA 
res add 6% b. No cards. Spcly 1-2-3 or Symon 
order 
MYKRO-KOSIM 
1790-A Lakeside Drive 
Felton, CA 95018 
408-335-7396 


TAX TOOL FOR 1987 

Used by professionals/individuais over 5 years. 
expanded and simplified, tax planning, alert 
checking, itemized deductions sorting, IRS or 
perforated torm Fed: $3995 Fed NY/NJ, 
tes & mon-res: $49 95 PC/XT/AT 320k Forms 
1040, 10404, A,B,C, 0. €,R, SE, & others. 
MAU Corporation 

57-09 155th Street 

Flushing, NY. 11355 

(718) KEY-5038/Chi/VISA/MC/COD 


W2 & 1099 ON DISKETTE 

Print torms and create IRS-READY diskettes tor 
‘W2 and 1099's. Fast data input thru easy to use 
screens of import directly from any dBASE file 
Prints on standard commercial forms $79. 
YEAREND SOLUTIONS 

23010 Lake Forrest Drive Suite 0109 

Laguna Hills, CA 92653 

714-544-1099 
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IAS INSTRUCTIONS ON-LINE 

PC-TAX Guide™ Documents with topical in- 
dex ° FAST searches » Tax Reform examples ° 
Free copy PC-Write™, use any word processor 
Memory-resident (pop-up) file index » PC-Tax 
Guide individual 1040-$65, 1040 profession- 
al-$145, partnership 1065-$99. corporation 
uae 45, IRS publications-$135. CK/CDD 
$5 

CHICAGD SOFTWARE. Inc 

1507 West George Street 

Chicago, IL 60657 

312-327-7606 


1099 COMPLIANCE MAOE EASY 

THE 1099 REPORTER 1s acomplete package tor 
magnetic media fiting of all 1098 and 1099 tax 
torms Records, verities & printsall data, creates 
IRS disketle, report torms for payees, permanent 
files tor your records. Easy-to-use menu-driven 
tormal Fully tested, reliable. economical, 
$295 00 complete 

BEAR ROCK SDFTWARE CDMPANY 

6069 Enterprise Drive 

Placerville, CA 95667 

(916) 622-4640 


TERMINAL 
EMULATION 


Term/Comm Productivity Too! 
PereLine emutales ¥1100, W152, DG210211. 
IBM3101 Vidtex and two connections al same 
time Leam mode lets your PC create autolog- 
‘ons and other scripts Remote operations, exit 
lo DOS while connected. customize your own 
menus and 5 file transfer protocols including 
batch tile transfer Only $69 95 

PEREGRINE DATA SYSTEMS INC 

5365 Baron Drive 

San Jose, CA 95124 

408-356-6105 


UTILITIES 





Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge program Run as a 
DOS command or CALL asa subroutine Uniim- 
ited filesizes, most languages, datatypes & file- 
types supported including Btrieve and dBASE II 
& lit Advanced features include record selec- 
tion, record reformatting & much more! Call or 
writeformoreinto MS-DOS $149 Zenix $249 
Opt-Tech Data Processing 

P.O Box678 

Zephyr Cove, NV89448 

(702)588-3737 
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UTILITIES 


HAROOISK OIRECT ACCESS 4.6 
TheUltimate Hard Disk Menu System. Organizes 
your software program into a “user defined” 
Menu system Features single key stroke access, 
lime usage tracking, custom applications, plus 
much more Dsder toll free today 30 day money 
back guarantee MC/Visa Welcome $8995 + 
‘Shipping To order 1-800-242-MENU 


DELTA TRONOLOGY 


DELTA TECHNOLDGY INTERNATIONAL. INC 
PD Box 1104 

EauCiaire, WI54702 

Formoreinto 715-832-0958 


daCOM - Olrectory Commender 
Unnivaled directory access, one hand runs pro- 
grams& changes directories Iromkeypad Hide& 
rename directories File handling. copy. move, 
delete, print, withsingle, tagged, orentiredirecto- 
tles Powerful macrokeys. Integrated multi- 
window. mutt-buffer lext editor Resizable print 
spooler with hot-key clear Screen saver, more. 
$49.95 

DAC Micro Systems 

40941 176th Street East 

Lake Los Angeles, GA 93535 

805-264-1700 VISA/MC 


REVOLUTIONARY EGA UTILITY 

Tired of fat, fuzzy EGA tonts? Your eyes deserve 
FONTEDIT 100% user defined tonts. All EGA 
modes Use WS to print 1968 cht on EPSON 
compat PRN No programming necessary Re- 
places RDM sel. Great tor games Req DOS3 X. 
mouse $49 + $3$8H (NC res add 5% sale 
tax) 

Advanced Micro Systems. 

P.O Box986 

Mt Airy. NC 27030-0986 

(919) 786-1485 


***1BM UsesCP/M & Appie*** 

“The best”, “strongly recommended'-PC mag 
© Unitorm copies tiles, reads & writes 
directly 0 200 CP/M disk tormats onthe 
PC.XT.AT-byMicroSolutions.$59 95 + $3S/H 
@ MatchPoinl 1/2 card transfers Apple DOS. 
$08, CP/M and ProDOS tiles 10 IBM PC.XT, 
AT-$185 + $3S/H (includes FREE Unitorm!). 
Blue Heron 

1108S SecondS! 

Dekalb. tilinois 60115 

(B15)758-2355 


PROGRAM MANAGEMENT 

Control 20 Allows you to run your popular pro- 
grams at the touch of a key User pointand shoot 
technique Includes Screen-saver and password 
lock-out. Futton-linehelp Installs inminutes to 
order send check or money order tor $39 95 or 
giveusacall 

JTLAssociates 

PD B0x2530 

Port Angeles. WA 98362-0321 

206-928-3510 
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UTILITIES 


Ammunition to conquer 
your biggest problems! 


wth EMM 
megabytes) 


& 


a The Virtual Expanded Memory Menager 
Provides your EMS applications with up to 
Sant megahyies of epanced memory. 

a & one PC/AT of PS/2 ex- 

ended memory Into expanded 
nen 

@ It tums hard disk storage into 
expanded memory 


@ It's compatible with most EMS 
applications, inctuding 1-2-3 
and Symphony 


Manhattan, KS. 
(913) $37-2807 
CIRCLE 779 ON READER SERVICE CARD 


GET THE BEST “UPGRADE! 


WordStar ts a great word process- 
ing package. Now you can make it 
easier to use, more sflective, with 
WordStar/RapidWriter. it gives 
you 10-15% more speed and effect- 
iveness with WordStar, and up to 
50% fewer srrors. Makes WordStar 
@ pleasure to use! Just plug in 

and go! 


CALL 
Regie WRITER. +.800.523-8355 
ja iilinois 
4-800-325-1850 
CIRCLE 616 OM READER SERVICE CARD 


togiamming 


For paional Compiling in 


BASIC * C * COBOL ° 


FORTRAN * PASCAL ¢ dBASE” 


GLENCO ENGINEERING is committed to providing professional programming 
tools. These sub-routines are completely debugged. and fully documented. Hand 
crafted in ASM, you are assured minimum size and maximum speed. You will 
literally save hundreds of man-hours in design, program and debug time. All are 
CALLABLE routines in .OBJ or .COM format. Please specify language and 


computer. NO ROYALTIES. 
WINDOWS.LIB’* 


Pop-up windows, Nerecall menus, help screens. 
Set all borders, colors, posi 


editor included. Over 25 omit ends . 


BIOS.LIB* 


Several low level ROM BIOS routines. Cate- 
gones’ KEYBOARD, PRINTER. COMMUNI- 
CATIONS, VIDEO end MiSC 


FILES LIB* 


Allows virtuelly eny DOS file operat 
inside your progrem. Read or set a fil 


tnbute. Mode, Deta. Time. Check Wnte protect 
teb. free spece, dir. 


“Buy 4 get 5 
Multiple purchases Call or Write: 
discount and GLENG 
site licensing. Gy 


SFAVING THE SOFTWARE INDUSTRY 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known 


to READ but NOT reliably WRITE on 


360KB floppies. With “CPYAT2PC” 1.2MB drives ee reliabl WRITE 360KB flop- 


jes saving a slot for a second bard disk or bac! 


ed) offers the preferable SOFTWARE SOL! 


AT2PC" 
ape: (Not Copy 


* NO software or bardware modification 


© A 360K drive is NOT required 


© “CPYAT2PC” £ gram resides on hard disk 


© Runs on (BM 


AT and COMPATIBLES i.e, Compaq 


Deskpro 206/386/Il1, AT&T 300+, 
HP Vectra, Sperry PC/IT, Tandy 3000 


Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 


ORDER TOLL FREE 1-000-823-6777 
‘TELEX EZLINK €2€73080 
Desler inquiries Invited 





MICROBRIDGE COMPUTERS 
658 m Strway #125 © San Carlos, CA 94070 
CA 415-583-8777 ¢ NY 212-334-1858 


CIRCLE 616 OM READER SERVICE CARD 


NEW VERSION 4.0! 


Create one menu system to run all 
your programs, batch files and DOS 
oommands. “Insulates” novioss, 
many options for power users On. 
screen help, password protection, 
user-defined prompts. Written in 
assembler. 16K siza. Over 25K satis- 
fied users, Money back guarantes. 
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n. Window 


MTA, ATARI IN YoU 


Nasdec 


CIRCLE 616 ON READER SERVICE CARD 


WINDOWS with DATA ENTRY* 


Option for above Adds 30 more menu and 
keyboard enhancement commands. Menus 
return integer end text ellowing context 


DOS Functions* 


Alter DOS int switches from inside your 


program Reed or set DTA. Interrupt Addrs.. 
PSP, Verify. 


MEM. defeult drive, 1/O end 


uthiesin a comr 
Works with 


@ Ryan McFariend™ 
@ Reaka™ 

@ Nantucke™ 

@ and More 


WAIT VOUVUGA 


Protect Novell Network from 
crashing due to Keycard Failure 
Break the elas es | banger 


4c 


Nr. WTC 


Other products available for: 


err Aue 


VISA or American Express 


Our products should nat 
and are not intended for 
produckon of safware for 
sale or wade of for 
any purpose that would 
Canada R3C 3P2 depnve author of pay- 
(204) 956-2798 ment 


CIRCLE $53 ON MEADER SERVICE CARD 


PO. Box 72 
125 Garry Street 
Winnipeg. MB. 





16, 198k 





Hard Disk 
Partitioning 
Software 


Breaks the 
32 MB Barrier... 
EFFORTLESSLY! 
| 

For PC-ATs, XTs, and compatibles. 

up to 2,048 MB each. $ 79 

Supports ST412, RLL, ESDI and 

SCSI controllers. 

painiess...its user interface is a joy to work with.” -PC WEEK 
Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 


Creates multiple DOS partitions, 
“SpeedStor software makes installation simple and 
The Industry standard: over 100,000 units sold. 





soft- 


Now Includes SpeedCache cachi 
ie" Se and Disk Drive diagnostics «.. FREE 


STORAGE 
DIMENSIONS 


[408) 395-2668 
98t 


te University Ave 
The Experts in High Capacity PC Storage Los Gatos, CA 95030 


CIRCLE 777 ON READER SERVICE CARD 


VCACHE GETS YOUR OISK 

MOVING! 

Hard disk accelerator increases speed ot car- 
tridge and fixed disk operations using memory 
caching to eliminate repetitive disk access. Atlo- 
cateupto 15 Mb otextended or expanded memo- 
ty. or 5 Mb ol standard memory for caching disk 
data Inctudes disketie and screen accelerator 
modules Automatic and transparentafter instal- 
lation $49.95 + $3shpg,CAtax 





GOLDEN BOW SYSTEMS 
2870Fifth Avenue, Suite 201 
San Otego, CA 92103 
619-298-9349 





BREAK 640K! 

Why buy expensive boards? VRAM ™ gives your 
PC/XT/AT of PS/2 8 megabytes ol memory by 
fuming disk space into expanded memory! Use 
extended memory for expanded memory Create 
VERY LARGE worksheets FAST 640K not re- 
quired Use with 1-2-3, Symphony, and other 
EMS programs $49 + $3s/h 

BIOLOGIC COMPANY 

11982 CoverstoneHill Circle, Ste 1622 
Manassas, VA22110 

(703) 368-2949/Chk-COO 


*** *PRINTER GENIUS’ *** 

Most complete & powerful printer management 
Memory resident Control printer commands 
from menus of documents. user frendly pop-up 
menus, capture printout on disk, background 
print directory search & file browse. much 
more Superb documentation. preset for all 
printers, completely flexible $69 + $4 s/h-VU’ 
MC-forintormation: 

NORSOFTWARE, INC 

527 3rd Avenue, Suite 150. 

New York. NY 10016 

(212)213-9118 
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UTILITIES 


ScreenWorks™—-$99 


MenuWorks™-$40 


color/mono. 


580 Fifth Avenue 
New York, NY 10036 


MenuWorks: 
Run any program, DOS command or batch 


file from a simple menu with the touch of a 
key. Creale menus easily with 2 built-in 


includes function keys foc locating lost fies, 


wewing direciones, copying files, and more. 
Ste licenses available. PC/XT/AT $50.95 
PC ics, Inc. 
31332 Via Colinas, Suite 102 
Village, Caltlomia 91362 
(818) 689-1741 
CIRCLE 023 ON READER SERVICE CARD 


TURBO PASCAL 
4.0 SOFTWARE 


Spec your customer this AM, 
show a demo this PM. Seve 
80% of programming time in 
Turbo Pascal 4.0. Create a 
complete detabase in 6 sec- 
onds. B-Tree file manager in- 
cluded! $99 Turbo Ghost- 
Writer starter pkg or $289 for 
everything. 800 227-7681 
MC-Visa-Choice-COD. 
ASCIl, 3239 Mill Run, Releigh, 
NC 27612 


CIRCLE 557 ON READER SERVICE CARD 
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Complete screen management. 
Best panel editor and designer; 
design your most complex screen 
in 10 minutes. Supports Microsoft, 
Lattice and Turbo C. Superfast 
screen handier written in as- 
sembler as BIOS extension. 100 
library routines give full contro! of 


Using a PC becomes as easy as 
turning it on: Start up all programs 
from a menu. Customize selection 
screen. Just press hot key or Tab 
and Enter to run. Prompts for input 
it needed. Supersiick editor to set 
up menu; easy to change. Fast. 
Full screen windows, help, 196K 


800-543-KISS 212-764-KISS 





dirWorks™-$40 
Enhancemeni of PC 

Magazine —_ Editor's aL 
Choice DOS Shell. fart 
Complete disk man- 

agement made simple; copy, 
erase, rename, lormat, all direc- 
tory commands and TONS more 
{e.9. set AT CMOS clock, 
hardcopy of directory, set file date 
and time). Multiple file and direc- 
tory operations. Sort and select by 
time, date, and alphe etc. Edit/ 
execute without going to DOS, 
Full screen, pop-ups, help, cus- 
tomizabie, last, easy, powerful. 


All products come with a 30 day 
money back guarantee. Please 
add $5 shipping and handling 
for 1, and $10 for 2 or more. 
Check/VISA/MC, 


KEEP IT SIMPLE SOFTWARE, INC. 


OF NEW YORK 


CIRCLE 780 ON READER SERVICE CARD 





WORD 
PROCESSING 


Optical Character Recognition 

Stop retyping PC-OCA™ sottware will convert 
typed or printed pages into editable text files for 
your word processor Works with HP ScanJel, 
Canon and mos! other scanners. Supplied with 
15 popular fonts. User trainable, you can each 
PC-OCR to read virtually any typestyle, includ- 
ing foreign fonts Proportional text, matrix print- 
er output, xesox copies OK $385 ChkVISAMC 
AMEX/COD. 

Essex Publishing 

PO Box 391 

Cedar Grove N J 07008 

(201)783-6940 


World's Bilingual Word 

QuangJan 1,3. bilingual word processor for 
English and of these Armenian, Bengali, Euro’ 
Latin, Greek, Hinds, Khmer, Lao, Russian, Tami, 
Telugu, Thai, Viet, .or create your own fan- 
guage with font editor $69 + $4 s/h in US and 
Can ($10 s/h foreign) For IBM compatbles 
wih graphics & dot-matrix printer Laser Jetada 
$49 Demo $5 

MegaChomp Company 

3824 Cottman Avenue 

Philadelphia, PA 19149-1606, U S.A. 
215-331-2748/8138 
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PROCESSING 


COULD YOU 
PRINT THIS PHOTO 
WITH ONLY YOUR 
WORD PROCESSOR 
AND LASER PRINTER? 


Cobo: tel 
NOW 
with SLEd! 


SLEd offers a remarkably simple 
method of creating graphics 
and incorporating them into 
your documents using your 
word processor and a taser 
printer 314995 


CIRCLE 660 ON READER SERVICE CARD 





WORDPERFECTED 

Get more from WordPertect® with our pop-up 
menu and reterence overlay Review or select 
commands/macros from an easy to use, easy to 
change memory resident menu Plus a pop-up 
feterence window tor quick infoon commands or 
user installed macros 30 day no risk guarantee 
$39 95 intro special + $3 S/H 

APPLAUSE SOFTWARE 

PO Box591 

Conifer, CO. 80433 

303-838-2897 


INDEX YOUR TEXT FILE 

Need an index tor the back of a report, book man- 
ual, or thesis? PAOINOEX takes any word pro- 
cessed document and a reterence list, creates an 
index Selectable page/tine teterences, case 
sensitivity, interactive/batch, handies ASCII, 
WordStart & B bit data $8995 includes disk 
manual & shipping VISA/MC 

ELFRING CONSULTING, INC 

4N899 West Mary Drive 

St. Charles, tllinors 60174 

312-377-3520 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





The WordPerfect™ Test 

How well do you of your staff use WordPerfect? 
[straining needed? tt so, in what areas? TESTWP 
tsa combination assessment and training pack- 
age Answer the questions and get results Inval- 
uable tool for trainers, personnel or individuals 

Extensive reterence manual Requires 320K 

$89+ S/H MC/VISA/AMEX 

MICRO STANGAROS CORPORATION 

329 North State Street 

Orem, Utah 84057 

800-222-9409 {in Utah 801-227-7100) 


PC-Write SHAREWARE VER. 2.71 
Fast, powerful word processor/ext editor for 
{BM/XT/AT/PS Spelling checker, screen clip, 
mailmerge, split screen ASC files, macros 
Supports 4000 printers, inct Laserjet +, and 
Post Script $16 tor software, tutorial & guide on 
disk $89 to register tor manual, support, news- 
letter, & updates. 90-day Guarantee 
QUICKSOFT. INC 

219 First North, #224-PMAC 

Seattle, WA 98109 

1-800-888-8088 (206)282-0452 Visa/MC 





MISCELLANEOUS 
ACCESSORIES 








ACCESSORIES 


» 100% Cotton Canvas e Breathable! 
© Beige w/Grey Trim —e Stahc-Free 
For: Computers and Printers 
IBM, Epson, AT&T, Leading Edge, Compaq 
(800) 826-5761 
in CA, (415) 759: 1466 
Contemporary ComputerWear 


1920-36th Avenue San Francisco, CA 94122 
CIRCLE 627 ON READER SERVICE CARD 


PRINTER RIBBONS 

CITOHPrownter $495 
EPSONMY/FX/RXBO $500 
EPSON MX/FX/AX100 $650 
OKIGATA92/93 245 
OKIGATA 182/192/193, + $500 
Call tor complete list of products & into Dealer 
inquines welcomed 

DATEC OISTRIBUTION 

PO Box4it 

Freemont, CA 94537 

415-657-9486 


CompuTogs Dust Covers 


The uitimate tn dust protection. Avartabte in natural 
canvas/brown trim or new designer gray/black inm (add 
* $2/cover) Our covers are tar superior to vinyl! 


COMPARE OUR PRICES! 


Appte 20 MONIGPUIKBD 24 95 


McintoshCPU/KBO/Mousezé 95 1am 
Tandy t000 MON/CPL) 2495 


Tandy 1200 MONICPU 24 85 
Apple 2c MON/CPUKBD 1995 = Tandy }000/1200KBD 13.95 
MONICPU 
IBM PC Keyboard 


WM PC Monrtor 1595 
BO COL Prntet Ispecity) 15 95 
2495 © 132 COL Printenspecily 17 95 - 
13.95 — ATT6300 MonoMON/CPU22 95, 


OVER 400 OTHER MODELS AVAIL ABLE--1-800-227-TOGS 
CompuTogs- Po Box 659, Chester, NJ 079309(201) 679-5246 


VISA/MC Accepted Include $2 00 Shopng 


CUSTOM EMBROIDERY SHOWN AVAILABLE 


CIRCLE 631 ON READER SERVICE CARD 


PROTECT YOURSELFi! 

Ergo-Vision™ + 2 radiabon tilter with patented 
Micke! mesh protects you from radiation, staltc, 
and glare Reduces electromagnetic radiation by 
90% +. electrostatic charge toOandeliminales 
glare AntiRad/Stat/G! filter $99 AntvStal/G! 
$39 S/H $3 Chk/COO specity monitor manu- 
facture, model. # 

ABELSON COMMUNICATIONS. 

OEPT PCMG 

P O Box 1031 

Rockville Centre, NY 11571 

(516) 766-7782 Free Catalog 


FABRIC DUST COVERS 

Durable protection tor computers & peripherals 
‘© Quality Amencan Design/Matesials/Labor 
‘@ Select from 6 colors and over 1800 designs 
@ Covers to fit your configuration 

@ Prices $8 95-$36 95 

@ No added shipping charge 
@MonogranvScreen Print Available 

@ Your Satistaction guaranteed 

COVERS UNLIMITEO: 

POB 381076 

Germantown, TN 38183-1076 
901-754-4465 
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BAR CODING 





BAR CODE & 
MAGNETIC STRIPE 
READERS 
fot the IBM PC & AT 

Simple & quick inatatiation 
No additional software or port 
Metal wand & case 
Also avaitabie: 

Bar code printing softwere 
Magnetic stripe encoders 
Units for other computers & terminals 

SA approved 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 


Telephone: 415-856-6833 
Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
CIRCLE 787 ON READER SERVICE CARD 
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BAR CODING 


BAR CODES 
MADE EASY 


PERCON” E-2-READER™ 
FAST * ACCURATE * RUGGED 


NO SOFTWARE CHANGES wah PC/ 
WHA x : 


¥ Questions? Call us 


(503) 344-1 189° 





A LEADEH IM BAR CODE READER ENGINE ETING 





NEW BARCODE 
BARGAINS FOR 
neon gaara 


[TSpasetisss™ 


Bor Gace Generation Software uses 
most matnx pniniers to print jabela wt 
codes 3 of 9, COOA-BAR, 2 of 5, UPC-A 


and 128 
$125 $69 
PC Wen Ban Code Reeder orinates 
and reads codes UPC, 
CoA R. 3 of 9 and 2 of 5 interleaved 
on IBM PC/XT, PC/AT and clones. 


Wend included 
$495 $295 
NEW! Serial Scanner 


. compatible 
any kind of computer with industnal 
standard imtertace AS232 or RS422. 
Reads bar codes of UPC/EAN, 2 of S, 3 
of 9 and CODABAR Wand included. 
$529 $319 
NEW! The ITS WenderWand(tm), a 


hanced tweight portable bar code 
render eon oes 127 characters of 
jata, automat among 
iabel codes, labels, calcu- 
lates, & dumps scans standard 
senal RS232 plug Wand included 
$1195 $695 
trternations! Technologies and Systems| 
sl 1900 Wha Star Or Dremored Dar CA 91785 


Prone 1714) 061 7977 Teles 285716 5TSCO UR 
VSB and hlesterCard ecoemed 





BAR CODE—LABEL PRINTING 

THE LABEL MAKER ™ prints bar codes, OCR-A 
like and large characters from data entered at 
keyboard or from disk files. Create and save 
unique printing formats and record layouts Per- 
torms record add, change, delete, sort and select 
on disk files At LABELMAKER™ pnnts AIAG 
shipping/parts identification labels required by 
Auto Mitrs Requires IBM PC or work-alike 

TJ SOFTWARE INC 

PO Box 2044 

Arlington Heights iL 60006 

(312) 364-1065 
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BAR CODING 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


® Labels for bins, shelves, inventory e Any size jabel 


Flexible format ¢ Big text 


readable up to 50 ft. 


© Bar Codes: | 2 of 5, UPC/EAN, MIL-STD, AIAG, Code 39 


Color Options © Reversals ¢ Auto-Incrementing 
¢ File input © Fast « Label above printed with $279 Program 
¢ Other bar code programs from $49. 


= = 


DATA SOLUTIONS 


& BAR CODE 


| READERS 


| PC/XT/AT and PS/2 
¢ Attaches as 2nd Keyboard 
© No software changes 
© Rugged Metal Pen 
© Reads | 2 of 5, UPC/EAN, 

Codabar. Code 39, etc. 

RS-232 & PS/2 model... $399 
PC/XT/AT internal 


30 Day Money Back 
Guarantee! 


417-A Ingalls Street, Sania Cruz, California 95060 


408/458-9938 


WHY PAY MORE $7-$95 
Bar Code Printing Software lor PC, XT. AT, & 
Comp w/printers w/Epson-IBM graphics em- 
ulation Universal Bar Code Generalor $45 
(Works with almost any program) Test disk $7 
Small labels, larga labels, Logmars, AIAG. 
BASE, & subr for Basic, Compilers, WP, Data 
Momt.. etc. $25-$95. Bar Code readers 
$195-$395 

GORDON COMPANY 

202110 Laceyland 

Katy, Texas 77449 

713-578-5522 





TO PLACE YOUR 
ADIN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


BAR CODE PRINTING SOFTWARE 
Print Code 39, 2 of 5, UPC-A bar codes 
on IBM, Epson, HP LaserJel printers 
with PrintBar i met 
ware. Pant directly from your own pro- 
hee: in dBASE, Lotus, WordStar, C, 
IC, without data to i 


it soft. 


print files. IBM Pt TAT and com- 
patibles Versatile, easy set-up, ne 

gramming required. $295.00 
PC Wend Bar Code Reader that acts 
like second keyboard, no software 
needed. $395.00 


Bear Rock Software Co. 





BUSINESS 
OPPORTUNITIES 


EARN EXTRA $$$$ AT HOME 

Receive needed exposure to eam extra income 
by listing your experience, goals and equip- 
ment. Our database provides low cost/risk ap- 
proach to introduce home programmers and 
companies needing programming help Send 
tow for compiele info package and application 
Only cost is a law, one-time application lee 
HOME PROGRAMMERS, INC. 

P.O Box 243-N18 

El Segundo, CA 90245-0243 


CATALOGS 


PCjr 
Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, we design them. 

Speed Up Products 
©Pseudo DMA Cartridges 
@Second Floppy Disk Drives 
#3% Disk Drives 
*@PCyr Optical Mice 
Monitor Adapters for PC's 
Parallel Printer Posts 
°Full Size Keyboards 
*Speech Attachments 
*Joysticks, Cables, & Adaptors 
Call or write to receive our free 
32-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 
PC Enterprises 
“The jrProducts Group”’ 
Box 292, Beimar, NJ 07719 
(201) 280-0025 900) 922-6CJR 
CIRCLE 789 ON READER SER D 
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COMPUTER 


INSURES YOUR 
COMPUTERS 
Futl replacement of hardware, media, 
purchased software. As low as $39 
yearly. Covers fire, theft, power surges, 
other accidents. Call for information 
Or immediate coverage. 


1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 
2929 W. High Street, PO Box 02211 
Columbus, OH 43202 

CARCLE $59 OW READER SERVICE CARD 





SAFEWARE 

Insure your computer Safeware provides full 
feplacement of hardware, media, and pur- 
chased sottware As little as $39 a year provides 
comprehensive coverage With our blanket 
Coverage, no lists ol equipment are needed 
One phone call does ilall! Call 8amto 10pm EST 
(Sai 9105) 

SAFEWARE, THE INSURANCE AGENCY INC. 
2929 N High Street, P.O. Box 02211 
Columbus, OH 49202 

{614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The “all nsx Personal Computer Policy from 
DSI includes essential coverages not available 
with other policies protection against oss of 
data {even from accidental erasure), loss of cus- 
tom programs, and fraud As lowas $35 pes year 
Coverage can be bound by telephone, 9 to 4 
Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, P.O Box 9003 

Boulder, CO 80301 

(303) 442-0900, (800) 822-0901 


DATA 
CONVERSION 


DISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country We'll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor Over 20 billion characters con- 
verted since 1979 Opiicat scanning available 
We provide the excellence you expect. Text ac- 
curacy guaranteed lor disk conversions. 

TEXT SCIENCES CORPORATION 

§430 San Fernando Rd 

Glendale, CA 91203 

(818) 247-0792 


FOR Pare ee os ne ACE he AD CALL 21 503-SHIS . 
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DATA 
CONVERSION 


SERVICES 


Over 1000 formats 
Quick turnaround 
Professional staff 


word processors 

databases 
spreadsheets 

disk to disk 
tape to disk 

optical scanning 

data entry 

mailing lists 


Computer Systems Survices 
5 east 16th street 
new york, ny. 10003 


(212) 463-7511 


america’s feaders in 
data conversion 
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DISK/TAPE/OPTICAL SCANNING 

@ 33c per page typewritten text lo disk in ASCII 
WP formats available on request 

@ Scan Typeset text- 6 lo 24pt low rates 

@ Disk Convert from IBM, WANG, XERDX, 
MACINTDSH + 1000 other formats (bi-di- 
fectionat) 

@ Tape conversions (600, 1600, 3200, 6250 
BPI) 

@ Quick tumaround—Quality Guraranteed 

1stRUN Computer Services 

1261 Broadway Suite 508 

New York. NY 10001 

(212) 779-0800 





DISK CONVERSION 


CHANGING WORO PROCESSORS? 

Media transter to or from 

IBM, XERDX, DEC, WANG, 

LANIER, CPT, CT. MICDM, N&!, 

WORDSTAR, WORDPERFECT, MS/WRD, DW3, 

MULTIMATE, SAMNA, MASII, DCA. 
wieaFREE TEST CONVERSIDNe 

Conversion Specialists 

531 Main St, Suite 835 

El Segundo, CA 92045 

(213) 545-6551 @ (213) 222-6319 





DISK 
CONVERSION 





CON /ERSION 


We can read from and write to 


bal ty any System Including 

can also format disks 
as oma systems. You can upgrade 
your system without losing any 
data from your old system Quantity 
discounts available. 
2244.N W 21 Terr, Miami FL 33142 


(305) 633-5241 
Birmy Graphics 


CIRCLE 734 ON READER SERVICE CARD 















TAPE/DISK A 
CONVERSIONS “<.°.-n 7. 


Conversion services to or from 
over 1000 computer systems: 

© Magtapes ¢ Mini Computers 

© Micro Computers © Typesetters 
© Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, Inc. 


(312) 459-6010 
165 Arlington petgns Ad #4 
Buffalo Grove, IL 60089 
CIRCLE 782 ON READER SERVICE CARD 


TAPE: TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 
SLIDE GRAPHICS 


1-800-422-9622 
lin OK: 918 254 9622) 


TUES, OF 74133-1301 
CIRCLE 793 ON READER SERVICE CARD 


DISK & TAPE CONV. from $5/disk 
@ Dedicated Word Processors-PC’s Main- 


frames 
@317"-5Y%4" 8" diskettes 
© 9 lrack tape conversion $25 per Megabyte 
@ DCR Scanning - 50¢ per page 
@ Disk Duplicalion 
@ FREE Disketies with pre-paid orders 
@ Quantity Discounts 
@ National pick up & delivery available. 
OFFICE AUTDMATIDN SERVICE 
916-962-3102 
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SOFTWARE 
DUPLICATION 








DISKETTE COPY SERVICE 


ANaice tha | hacat in’Goftware Gubication ¢ 


7 We’ ‘re the Leader in Software Duplication Z 


4 Dt Ss oy SN SER RA 
Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 

quality, and competitive prices| All IBM formats are 

supported. Custom labels, 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 

(===>, Echo Data Services, Inc 


sleeves, full packaging. 


Lionville, PA 19353 
800-533-4188 or 
215-363-2400 in PA 


RR Te 


TE iI Aarne 





MAILING LISTS 


FREE CATALOG 

Over 2 million names on 75 ownes/user lists. 
IBM, Apple, mini sites, resellers, stores, VAR's, 
chains, mail order dealers, educational, Unix, 
Pascal, Cobol, Lotus, dBase, madem, investor, 
publications, clubs. Call/Write for iree catalog 
Note Wedo nol sell hardware or software 
TARGETED MARKETING ING - Irv Brechner 
Box 125-P 

Pidgewood, NJ07451 

800-323-8287 

InN, 201-445-7196 





LANLink Starter Kit Complete 


Connect Com Plus 4 
PC-MOS/386 Single User. 
PC-MOS/386 Five User....... 


WYSE 60 Mate keyboard..,500.00 


Connect Com Pt 
AT-GIZI 


Dealer inquiries Welcome 


600.00 PC-MOS/386 
WMO. 300.00.” LANLInk Satelite 80,00 
SALES & SUPPORT (9-5 E.S.T. Mon-Fri) 





M.7.0....175.00 
(800) 922-8147 
Business 
Development 
ystems 


447 3rd Ave. N., Suite 200 St. Petersburg, Florida 33701 
CIRCLE 691 ON READER SERVICE CARD 





TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 


Call (212) 503-5115 


1988 
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386 MULTIUSER SPECIALISTS 


PC-MOS uses 386 power lo turn Inexpensive 
CRT terminals Into a rue mullluser system. 
Run existing DOS softwere © Shere disks end priniers 
WYSE 386 from $2995 
and Televideo 386 DTI 386 from $279S 


Completely contigured systems * Up to 25 users 4379 


wi. Da 


Westwood Ave, 
Long Sranch, NJ 
o774ag 


CIRCLE 578 ON READER SERVICE CARD 


SUPPLIES 


ALPHA Laser Cartridge RECHARGERS 


@ 30-50% fonger life 
@ High density toner used 





@ Fully disassembled/no holes cut 
@ No pooling 


24 Hour Shipment 
Send $39.00 {includes S/H) with each cartridge to: 


ALPHA RECHARGERS 
1300 Dallas Drive, #312, Denton, Texas 76201 


(817) 382-5790 


24 Hours Mon.-Fri. cincLe 565 ON READER SERVICE CARD 


LASER CARTRIDGE 


RECHARGE 


Curt your cost in half with recharged 
Laser ponter cartridges. 


27 different Laser Panter 
engines to recharge. 
Send empty cartridge with $40 + $3 s/h. 
Monthly discounts. Toner available. 
LASER SYSTEMS; 
TONER TECHNOLOGIES, 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 
(801) 544-3090 
CLE 560 ON READER SERVICE CARO 


SOFTWARE PUBLISHING 

GDS offers a wide variety of services that will 
help get your software to the market. Address 
your needs with GDS 

© 1BM style cloth/vinyi 3-ning binders/slips 

@ Labels, sleeves, disk pages, bulk diskettes 

@ Disk duplicalion with 100% verification 

@ Shrink wrapping and product assembly 

@ Quick turn-around 

Awell packaged product can make Ihe difference 
in makinga saie Call us now! VISA/MC 
GLENCO DEVELDPMENT SYSTEMS 

3920 Ridge Ave 

Arlington Heights, IL 60004 

312-392-2492 


SSELL US YOUR EMPTY 
TOMER CARTRIDGES $10 


CIRCLE 711 ON READER SERVICE CARD 





Laser Toner Cartridges 
Factory new toner cartridges tor HP LaserJet™. 
Apple LaserWriter™ OMS, Canon, and Corona 
laser prniers. Guaranteed! 
Black $8995 
Blue $149.95 
Visa. MC, COD, and PO's accepted 
Laser Express" Inc 
1685 Knollwood Dr Sutte 642 
Mobile, AL 36609 
1-205-661-1855 

1-800-553-0270 


THE SHOWCASE FOR PRODUCTS AND SERVICES 


IN THE MS DOS MARKET .. . 





PC MAGAZINE 
CLASSIFIED 


MARKETPLACE 


the ultimate target market! 





The brand specifiers who read 
PC Magazine don’t have the time 
to shop around, their only concern 
is getting what they need as quickly 
as possible. 


They’ll DIRECT their 
attention to PC Magazine 
Classified Marketplace 


For them PC Magazine Classified 
Marketplace’s Direct-Response/ 
Display Ad format represents a fast, 
easy and cost effective method of 
product acquisition. They know it 
will have the products they need and 
the information they want regarding 
price, volume discounts, specifica- 
tions and delivery. 

If you think that your business can 
benefit from the 500,000 brand 
specifiers who read PC Magazine 
.. . YOU’RE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 
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Star GST-2000 Lucky Star Intemational (ene porary tes files made by DDS redirection, and where their names come from. 
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PowerMate 2 Systems inc. More storage under NetWare lor hard disks like Pnam's with Phoenix BIOS. 
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COMING UP 


WORD PROCESSING ISSUE As 
one of the big five productivity tools, word 
processing merits our undivided attention. 
Thus, next issue we launch a comprehen- 
sive review of word processors in a thor- 
ough, hands-on, insightful analysis of over 
50 programs ranging in price from under 
$15 toover $700. 

Contributing editor Jim Seymour sets 
the stage with a discussion of the state of 
the art and the condition of the market. He 
assesses the push that word processing 
vendors are making into the desktop pub- 
lishing industry, the lively competition be- 
tween WordPerfect and Microsoft Word, 
and the growing interest in ‘‘intelligent”’ 
word processors, which record and then 
mimic a writer’s style. Then PC Labs and 
our editorial staff put the programs through 
their paces. 


HANDS-ON TESTING Each package 


is gauged on how quickly it can load a test | 


document, save it, and retum control to the 
keyboard. Block define, move, and copy 
tests measure how well each program han- 
dies these common but essential tasks. 
Printing speed is measured, and scores of 
features are tabulated for easy cross-com- 
parison of those aspects that mean the most 
for the word processing applications you 
need to perform. 

The results of the testing are exciting. 
Vendors have added new features and en- 
hanced old ones. Today’s word processors 
are able to perform communications func- 


tions, generate tables of contents and in- 


dexes, support proportional spacing, and 
much more. We sort it all out for you. We 
even tell you how well each program per- 
forms in five different environments: cor- 
porate, professional, personal, legal, and 
desktop publishing. 

Our report will continuc in the follow- 
ing issue with a look at 18 integrated word 
processors, both high-end and low-end 
products that are combined in an integrated 
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WHY NOT GIVE 
PC MAGAZINE AS A GIFT? 


A subscription to PC Maga- 
zine is a gift that will bring 
your colleagues, friends or 
clients important information 
about products to help them 
make the most effective prod- 
uct selections for their IBM/ 
MS-DOS standard system. 
Every issue will bring 
them comprehensive com- 
parative product evaluations 
based on testing in the PC 
Labs, the publishing indus- 
try’s only testing laboratory 


for IBM and compatible PC 
hardware and software. Plus, 
theyll learn about short-cut 
routines, applications and 
power tips to help them work 
smarter with their system. 

PC Magazine, the one busi- 
ness gift that’s right to give all 
year long! Act today and give 
one year (22 issues) of PC 
Magazine for only $29.97—a 
savings of 54% off the regular 
single-copy price of $64.90. 


Please send PC Magazine for one year lo: 


Mr.Mrs.Ms. 
Company. 


Address. 


Please print fall name 


Cily_ Stites Zip 


Ptease send gift card from: 


Company. 
Address. 





City State Zip 


| 
| 
| 
| 
| 
| 
| 
| 
| Mr.Mrs.Ms. 
| 
| 
| 
| 
| 
| 
| 
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| 
1-303- (Bitme for $2997 Cl Payment for $29.97 enclosed 
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program with at least two of the other four 
“‘big five’’ applications: spreadsheets, da- 447-9330 ‘ 
tabase management, communications, FO Charge my C) AmEx [1 Visa ( MasterCard 
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Big Risks and Slow 
Payoffs: Two Views of 
The Stock Market 


BY DONALD B. TRIVETTE 


October. This is one of the pecu- 
liarly dangerous months to 
speculate in stocks. Others are 
November, December, Janu- 
ary, February, March, April, 
May, June, July, August, and 
September. 


—Mark Twain 


Even observers from the 19th 
century agree that the best way 
to enjoy the stock market is 
from the safety of the sidelines. 
The Wizard of Wail Street and 
Inside Trader allow you to keep 
your money in your pocket and 
enjoy the excitement. 


Life in the Fast Lane 

Inside Trader, ftom Cosmi, 
bills itself as a realistic simula- 
tion of inside trading on Wall 
Street and challenges you to 
make millions of dollars with- 
out going to jail. You start with 
$50,000 and a screen divided 
into three windows. A ticker- 
tape window displays current 
stock prices; a command win- 
dow allows you to enter com- 
mands like buy, sell, and bribe; 
and a wire-service window 
brings you insight into your fic- 
titious world: *‘The Commerce 
Dept. has revised its aerospace 
industry forecast, up 4 per- 
cent,”” and ‘‘A forest fire has 
devastated the holdings of Rain- 
ier Timber.”’ 

Using these subtle indica- 
tors, you are supposed to buy 
stocks in the aerospace industry 
and shy away from investing in 
Rainier. Safe, but neither excit- 
ing nor a quick way toriches. 

Every now and then a mes- 
sage that appears on the wire 
service offers a truly hot tip. 
Never mind that real insiders 
don’t whisper secrets over the 











Inside Trader offers to sell hot tips ta the greedy investor. Can you make money 


and stay out of jail? 


financial wire; right on your | 
screen in black and white it says: | 
“‘Thave information about an up- | 
coming announcement in the 
drug industry. It will cost you 
$10,000 for this information."’ | 
Now who can resist inside infor- 
mation? (I suspect a lot of us 
would if the price were $10,000.) 
If you’re willing to bite, type 
PAY. Inside Trader debits your 
account and then tells you that 
Apothomed will soon report 
large profits. You rush to buy 
Apothomed—as much as you 
can afford—and wait. 

Sometimes the Securities 
and Exchange Commission in- 
vestigates. You can cooperate 
and be fined double the amount 
of money you made; or you can 
hope the charges are dropped; or 
you can destroy the evidence. If 
caught at the paper shredder, the 
penalty is jail and termination of 
the game. 

Inside Trader is managed by 
weighted random numbers, and 
the odds are explained in the 
back of the manual. Destroying 
evidence will land you in jail 
seven times out of ten. 

I didn’t get pinched, but with 
Apothomed selling at a quarter 
of its former value—my tipster 
lied—I think I would have felt 
better in jail. It’s not easy to be 
an insider. 


The Old-fashioned Way 
Wizard of Wall Street, from 





Synapse Software, rewards pa- 
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tience and perseverance and dis- 
courages tips and inside trading. 
You begin in January 1990 with 


| $50,000; a skill level of novice, 


investor, or wizard, and a list of 
fictitious companies. For each 
company, you may purchase re- 
search reports that contain fi- 
nancial information, including 
recent high and Iow stock 
prices, estimated earnings per 
share, estimated growth, and 
something that is called the Beta 
factor, which is a measure of a 
stock's volatility relative to the 
overall market. The higher the 


Beta factor, the riskier the | 


stock. From these factors, from 
news flashes, and from the 
overall condition of the market 
as it’s graphed across the 
screen, you make selections 
about trading options or buying 


This research 
reportfrom 
Wizard of 
Wall Street 
suggests thata 
gold-mining 
stock, with its 
long-term 
growth poten- 
nal, might 
make a good 


investment. 
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and shorting stocks (he who 
sells what isn't hidden must buy 
it back or go to prison). 

The idea is to trade and to 
base those trades on research 
and insight. Each trading day 
takes about I0 seconds, and at 
the end of the month the pro- 
gram pauses to present a sum- 
mary of your account along with 
a market overview. You may 
decrease the playing speed—a 
choice I highly recommend if 
you choose the risky business of 
trading options. 

Wizard of Wall Street is afun 
way to learn about the real stock 
market and its operation, while 
Inside Trader, although not 
quite living up to its realistic 
billing, does illustrate raw greed 
and the kinds of behavior that 
generally lead to federal indict- 
ments. 

List Price: Inside Trader, $24.95. 
Requires: 256K RAM, one disk 
Grive (hard disk drive 
recommended), CGA or EGA, 
DOS 2.0 or leter. Not copy 
protected, Cosmi, 415 N. Figueroa 
St., Wilmington, CA 90744; (213) 
835-9687. 


CIRCLE 638 ON READER SERVICE CARO. 


List Price: Wizard of Wall Street, 
$14.95. Requires: 128K RAM; one 
disk drive, EGA, CGA, or Hercules 
graphics, DOS 2.0 or later. Not 
copy protected. Synapse Software 
Inc. 17 Paul Dr., San Rafael, CA 
94903, (415) 492-3500. 


CIRCLE 637 ON READER SERVICE CARO 
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tor; FREE Repeats Utility; 
Turbocharging BASIC 
part 2 and more! 


5/26/87—IBM's BOLO 


NEW LINE—NEW GRAPH- CAT 


ICS; NEW BUS, NEW DOS, 
NEW SIZE; Next genera: 
tion workstations; How 
the Lotus Lawsuit affects 
you; 1D ultra-high res 
Graphics Boards; FREE 
Lotus-style menu @.W. 
page, 19 of the best 
books on personal com- 
puting, and more! 


5/12/87 COMMUNI. 
ONS—PC Labs tests 
87 modams; Sorting 
through on-lina data- 
bases; 9 E-mail services 
that mean business; 
FREE jazz up your DOS 
screen utility; Turbo- 
charging BASIC part 1; 
QuickBASIC; 4Word; 
Oragnet; GRiOlite; 
AutoSwitch EGA 480 
Card; dBXL; and more! 


4/28/87—SECURITY— 
PROTECT YOUR PC; 13 
LANs Compard; Best 
Backup Software; Laser 
Printer Special—5 Under 
$3,000, 24 Laser Utili- 
ties; 9 Printer-sharing 
Devices; TWO FREE PRO- 
GRAMS—System 
Checker and OOS Sound 
effects; 10-MHz Com- 
puters-High Speed Low 
Risk; Startixer; Halo DPE 
and more! 


4/14/87—12 MEGA. 
HERTZ ANO BEYOND, 
WHAT PRICE SPEED?— 
Number crunching like a 
main frame; Become a 
WordPerfect power user; 
Pop-up directory within 
any application; 3Com's 
Ethernet and Token Ring; 
Reviews of Compag Port. 
able Ill; Measure; Goal 
Solutions a 1:23 add-in; 
and more! 





3/31/87—PC LABS 
TESTS 18 EGA and 
MULTISCAN MONITORS, 
Reviews of 9 space sav- 
ing PCs; 5 software 
options to expand mem- 
om Managing mail lists, 
2 


3/10/87—POWER 
GRAPHICS FOR BUSI- 
NESS: 44 Spreadsheets 
that Supercharge your 
Spreadsheet Graphics; 
Animation Made Easy; 
PC Slides; Reviews of 


first-class releases TurboBASIC; Early Tax; 


are reviewed; 
TURE—CONNECTIVITY; 


RapidFile; TrueBASIC 
2.0; GEM Draw Plus; and 


NEW FEA- 


The Tax Advantage, 
Sharp's PC-71D0 and 
more. 


2/24/87 —HAL 1-2-3: 
AODING EASE ANO 
POWER TO LOTUS 1.2.3, 
16 Full Featured Word 
Processors Under $100; 
8D286 Based XTs; 20 
DOS Enhancing Utili- 
ties, AT Update; Epson’s 
Equity Ill Plus; PC Secu- 
tity Modems; Orchid 
Technology's PC Net and 
more. 


2/10/B7—OESKTOP 
PUBLISHING: HANOS-ON 
REVIEWS 0F—Pagema- 
ker, PFS: ClickArt, Har- 
vard Professional, Front 
Page, Ventura Publisher. 
PC Labs Tests 5 Low- 
Cost Integrated Pack 
ages; 9 Affordable AT 
Compatibles; 14 State- 
of-the-Art Hard Disk 
Cards; The IBM PCII; 
and more. 


1/27/87—TOP ORAW 
OATABASES—OataEase, 
RyBASE System V, dBASE 
IN Plus, PFS:Profes: 
sional File, PowerBase, 
Q & A; PC Magazine's 
3rd Annual Awards for 
Tachnical Excellence; 
Double Your Directories, 
Views on the Perfect Lap- 
Top; FREE Word Counter 
Program; AT MultiFunc- 
tion Boards and more. 


1/13/87—THE BEST OF 
1986—3rd Annual Best 
& Worst Editor's Per- 
sonal Picks; Tha AT 
Clone from IBM; IBM 
Token Ring Report Card; 
Removable Hard Disks 
—3 Bernoulli Challeng. 
ers; Electronic Thesauri; 
Multi Dimensional 
Spreadsheets; CAD at 
Any Price; MSR: A New 
Approach to Software 
Support and more. 


12/23/86 —MORE 
POWER FOR PORTABLES 
—6 Hardworking Lap- 
Tops; AT&T's StarLAN; 
FREE Security program; 
Animate Your Presenta- 
tions; NEWVIEWS—An 
Accounting Break- 
through; Multiport 
Serial Cards; FreeLance 
Plus and more. 


Order back issues of PC MAGAZINE by returning the attached coupon, or cleariy written order 
form and malling it with $8 per copy ordered ($9 In Canada and all other foreign countries) to: 





Other available issues call (212) 503-5319. Mail orders only, 
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EDUCATION 


From Simple Addition 
To Quadratic 
Equations, Algebra 
Plus Helps Students 
Subtract the Mystery 
From Math 





BY CAROL ELLISON 


Remember algebra class and 
those mimeographed tests your 
teacher used to pass out—the 
ones your classmates held to 
their noses, breathing deep? 
Forget about the smell for a mo- 
ment and try to remember what 
was printed on those papers. 
Now you've got some idea of 
what you'll find in Algebra 
Plus, Numbers t and 2, educa- 
tional software programs from 
Stone & Associates of La Jolla, 
California. 

Algebra Plus is designed to 
be a classroom aid, though it 
could also serve students seck- 
ing additional help in the sub- 
ject. It essentially puts a mimeo 
sheet of problems and short ex- 
planations on your screen. It is 
sold in two volumes, Algebra 
Plus, Number |, and Algebra 
Plus, Number 2, Each comes 
with two disks. One disk con- 
tains simple tutorials and prob- 
lems; the second contains tests 
and a glossary of mathematical 

















terms. Algebra Plus | contains 
12 lessons and begins with sim- 
ple addition and subtraction, 
takes you through the real num- 
ber system and sets, and winds 
up with an introduction to poly- 
nomials. Algebra Plus 2 con- 
tains 1] lessons; it picks up with 
polynomials and ends with qua- 
dratic equations. 

Each lesson addresses a sub- 
ject area you'd encounter in an 
algebra class. The programs of- 
fer brief explanations of alge- 
braic concepts, but Stone & As- 
sociates advises you to use an 
algebra text (“"testbook,"* as it’s 
spelled in the accompanying lit- 
erature) as you work your way 
through the problems. 

There is no real documenta- 
tion—just a staple-bound pam- 
phict printed on colored stock 
(blue in Algebra Plus |, green in 
Algebra Plus 2, and not unlike 
construction paper) that accom- 
panies cach program. These are 
supposed to tell you how to in- 
stall the program, but they are 
full of errors, and anyone with 
litle or no knowledge of DOS 
would get nowhere. 

Academically, the Algebra 
Plus programs perform their 
tasks well. They present short 
tutorials on each subject and fol- 
low with problems on the mate- 





rial. They present numeric and | 


word problems, check a stu- 
dent’s answer, tell him whether 
he’s right or wrong, and keep a 
running score of his perfor- 
mance. For the tcacher, the pro- 


Algebra Plus, 
Number |, 
thecks for cor- 
rect answers, 
but tt does not 
check your 
math i the 
tesson on long 
division Here 
woverlooked 
the nonsense 
values as the 
end of the 
problem 


grams offer a glossary of 160 
mathematical terms (though 
they give only the terms and not 
the definitions), as well as tests 
on the lessons that are outlined 
on the disks. You can save the 
test results to monitor a stu- 
dent's progress. And because 
tests and glossaries are kept on 
the second disk, away from the 
lessons, you can hand the lesson 
disk to a student without worry- 


As vou answer 
word prob- 
lems, Algebra 
Plus show's you 
the correct an 
swer and equa- 
ron If voudo 
the problem 
again, the 
program 
changes the 
numeric values 
so that you 
must recalcu- 
late to find the 
new answer, 


ing that he'll sce the problems 
for the next day's test or the list 
of terms that will appear on the 
glossary. 

If students become stumped 
on any of the problems in the 
lessons, they can enter H in- 
stead of an answer and the pro- 
gram will help them through the 
problem a step at a time. 

Algebra Plus could be a 
wonderful instructional aid, but 
it isn't foolproof. There are 
some minor annoyances. If a 
student presses the Spacebar be- 
fore entering a correct answer to 
a problem, the program reads 
the blank as a number and tells. 
the student that he’s wrong. 
When we entered 24 digits as an 
answer to a problem that called 
for a 6-digit answer, the pro- 
gram gave us an error message 
saying *‘overflow in module 
MATHS” and exited back to 
the DOS prompt, we had to re- 
Start the program. In a lesson on 
long division, the program ac- 
curately checked for the right 
answer but did not check the 
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calculations that produced it. | 
The screen display is weak. 
On a CGA monitor Algebra 
Plus comes up in washed-out 
pastel colors—white characters 
with a pale pink highlight | 
against a pale blue back- 
ground—and you can't change 
the default. The contrast was 
better on an EGA monitor, on 
which the pink became red. 
What's disappointing here is | 








that Stone & Associates ne- 
glected the details that could 
have made Algebra Plus a great 
program. Any average comput- 
er science student could assem- 
ble better documentation and 
more-complete installation in- 
structions than you'll find here. 
Nevertheless, the real test of 
educational software is its quali- 
ty of instruction, and the Alge- 
bra Plus series gets high marks 
there. At $49.95, it is an excel- 
lent value that can, as it claims 
on its cover, go a long way to 
“*help pre-algebra and algebra 
students take the ‘misery’ and 
the ‘mystery’ out of learning 
‘how to.” "" 
List Price: Algebra Plus, Number 
1, $49.95; Algebra Plus , Number 
2, $49.95. Requires; 128K RAM, 
one disk drive, CGA or EGA 
graphics, DOS 2.0 or later. Not 
copy protected. Stone & 
Associates, 7910 Ivanhoe Ave.. 
#319, La Jolla, CA 92037; (800) 
621-0852. ex1. 520. 
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Tax Preparer is not for everybody. 


Bock. If | were filing a 1040-EZ, 
I'd just do it by hand. But my 
return is a lot more involved. I 
need software that’s more than 
just blank forms and a calculator. 
I need a power tool. So | use 

Tax Preparer® by HowardSoft® 


“With Tax Preparer, 
all I do is enter my raw data. 
The rest is automatic.” 





I don’t have time to cal- 
culate all those worksheets 
myself, or to worry about subtle 
changes from the IRS. With Tax 
Preparer, all 1 do is enter my raw 
data. The rest is automatic... 
the worksheets, the forms, and 
the printed return that’s ready 
to mail. 

1 get total accuracy and 
self-consistency. No inadver- 
tent mistakes. And my return 
is backed up with the kind of 
thorough detail the IRS likes 
to see. What’s more, if 1 decide 
to make a change, it’s reflected 
throughout the entire return. 

1 don’t toss the whole 
thing out on April 15th, either. 
I can test “what if” scenarios 
accurately, because the Tax Re- 
form Act is buile in past 1990. 
And when the next tax season 
comes, I just order an update 
from HowardSoft. It transfers 
the data I’ve already entered to 





whatever new forms and formats 
the IRS has come up with. 
Doing my taxes just gets easier 
every year. 


“My return is backed up with 
the kind of thorough detail 
the IRS likes to see.” 


And | like the extra touches 
they designed for tax profession- 
als. l’ve got the freedom to move 
from line to line, form to sched- 
ule, even bypass as much auto- 
mation as 1 want. Whatever 
works for me. And if | do more 
than one return, | have a file 
manager and a client organizer 
at my fingertips. 

It’s no wonder reviewers 
have called Tax Preparer the 
leader in tax software since 1980. 
It’s like having a tax expert on 
your team. 








I know everybody doesn't 
demand complete control, flexi- 
bility, and accuracy when they 
work with their taxes. But then 
again, Tax Preparer is not for 
everybody. 


HowardSoft-’ 


When the money matters. 





For more information, or a dealer 
near you, call us at (619) 454-0121. 





Professional packages at personal prices 
available for IBM-PC and compatibles 
($295) and the entire Apple II family 
($250), with low-priced annual updates. 
Related products include our California 


Supplement™ for preparing the state return 
starting with Federal data; our Partnership 
Edition™ for preparing Form 1065 and its 
related forms and schedules; and Real 
Estate Analyzer® for analyzing i income 
property before and after taxes. 
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1224 Prospect Street, Suite 150 
La Jolla, CA 92037 


HowwardSoft, Tax Prepares, Tax Preparer Parmership Editien, 

Tax Preparer California Echitwm, and Real Estate Analyzer are 
trademarks of Howand Softuare Seraces, IBM of Intermatomal 
Busmess hither Capea im, Apple uf Apple Cumputer, tic 

















EDUCATION 


Stepping Stones: 
Learning from Pictures 








BY GUS VENDITTO 


If your 4-year-old has already 
exhausted the “Big Bird Touch 
and Talk’’ toys she got for 
Christmas, Stepping Stones, 
from Compu-Teach Education- 
al Software, could be the best 
next plateau—although this 
two-part series probably won't 
carry her through to first grade. 
However, it can introduce your 
child to computer and language 
skills at the same time, while 
keeping the lessons fun. 

The graphics-based program 
aims to give children an associa- 
tion between words and pic- 
tures, as well as between math 
concepts and finite objects. 
Too-cute music dramatizes 
tight and wrong choices, but ex- 


















cellent animation techniques 
will keep even parents amused 
as trucks roll, spiders crawl, and 
birds fly off the screen. 
Separate programs cover 
two levels. Stepping Stones | 
helps with learning to count and 
identifying simple words like 
tin, dog, and bar by choosing 
the first letter. Pictures reward 


| selecting the correct letter; ugly 





buzzing sounds meet the wrong 
choice. 

In Stepping Stones II, addi- 
tion and basic reading skills are 
rehearsed, using the same CGA 
picture files and oversized text 
seen in the first program. At 
least one of the lessons may un- 
herve attentive parents: ‘‘Salt is 
good. Is salt good? Yes, blank is 
good,’’ the game proposes; 
children can choose among a 
picture of a truck, a stamped en- 
velope, a salt shaker, or aclock. 
You’d probably want your kids 
to choose anything but a salt 
shaker here, but such are the 
risks you take whenever you 
send your children out into the 
cold world. None of the other 
lessons raise any controversial 
topics. 

Stepping Stones uses the 
Spacebar and Return key for all 
choices, so kids won't be over- 
whelmed by the keyboard. The 
series seems to have struck the 
right balance between teaching 
simple concepts and keeping 
kids entertained. 


Cheerful 
pictures re- 

| ward choos- 
ing correct 
answers" 
here, the 
challenge 
was to fillin 
the first let- 
teria’ _-i- 
ee 


List Price: Stepping Stones 1, 
$39.95; Stepping Stones Hl, $39.95. 
Requires: 128K RAM, one disk 
drive, CGA graphics, DOS 3.0 or 
later. Not copy protected. Compu- 
Teach Educational Software, 78 
Otive S1., New Haven, CT 06511; 
(800) 44-TEACH. 
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and rarely require documentation. 








Uptime Delivers 
Games, Utilities, and 
Articles Monthly 


BY JONATHAN MATZKIN 


The home computer market 
hasn't transcended its TV game 
origins because most people 
have no real use for computers 
in their homes. Of course, lots 
of people polish corporate re- 
ports in their living rooms, but 
that amounts to an extension of 
the office rather than true home 


computing. 
When the home computer 
does catch fire,  soft- 


ware—something for home us- 
ers to do with the thing—will 
provide the spark. Uptime, a 
disk-based magazine from Vi- 
king Technologies, just might 
ignite a flame or two. Each 
monthly disk has plenty to keep 
even the workaholic interested 
until the next installment ar- 
fives. 

A year’s subscription to Up- 
time costs $89. Each disk has a 
main menu that gives access to 
an assortment of articles, pro- 
grams, games, and tutorials. 

The best thing that Uptime 
does is provide simple software 
that runs immediately—with no 





Menus lead you through each Uptime issue; the programs are simple to learn 








Thilo Mantii a Features 


compiling or learning curve. 
Volume | Number 7, for exam- 
ple, offers a pretty functional 
little word processor. The same 
issue has a checkbook organiz- 
er, and Volume ] Number 1 has 
a database to help organize 
household possessions. 

Most of the software that 
Uptime offers is modest in its in- 
tentions and usefulness. And 
you won't find the slick inter- 
faces and powerful features that 
premium software offers. 

In short, you will outgrow 
some of the programs, but many 
of the small utilities are keep- 
ers—such as ImagePrint, which 
produces letter-quality print 
from a dot matrix printer by 
forcing up to six passes. 

Of course, each issue has 
some purely recreational con- 
tent. Games range from trivia 
quizzes to complex outer-space 
strategy games. 

If you’ve got a family com- 
puter that’s running little more 
than office work, slide in an is- 
sue of Uptime and watch what 
happens. 

List Price: Uptime, $89 for t2 
monthly issues. Requires: 256K 
RAM, two disk drives, DOS 2.0 or 
later. Some featuses require CGA. 
Not copy protected. Viking 
Technotogies Inc., The Travers 
Block, 174 Bellevue Ave., 
Newport, RI.02840; (401) 847- 
2455. 


CIRCLE 840 ON READER SERVICE CARO 





PC MAGAZINE 


@ FEBRUARY 16, t988 
442 


DVoelele 
fastest, newest, 
Wlavetestt 
machines lack 
one minor 
feature. 


= -ASOUL — 


Applications ns keep pouring in Mort the Windows office. 





Nexpert Object, Al graphical expert 
system application, Neuron Data. 











The Network Courier, electronic mail 
application, Consumers Software, Inc. 
|; DOT turarvrees - seases oxi ~ ' 





PC Paintbrush; color design and 
ese faa wees ZSoft Cc Orporation. 





Dragnet, text retrieval application, 
Access Softek. 


Decercsote tooot + treet nut . = 





Microsoft Excel, spreadsheet 
application, Microsoft Corporation. 


PageMaker: desktop publishleg 
application, Aldus Corporation. 





Guide, hypertext application, OWL 
International, Ine. 
——— 





ClickStart!, applications organizer 


— hDC Computer Corporation. 


Jooeatinlen + S740 818: : 7 





in°a° Vision; intermediate CAD 
application, Micrografx, inc. 
= 7 a = "| il a oe 


P 





Sites . art images applicatoa, 
T/ Maker Company. 








Omnis” QUARTZ} multi-user data- 
nw application, Blyth Software, Inc. 


re ak 


Windows DRAW," presentation 
graphics application, Micrografx, Inc. 
a es as | 





Windows GRAPH? business graphics! 
charting application, Micrografx, Inc. 
a 


Windows Mail, electronic mail 
application, DaVinci Systéins. 





Microsoft Pageview, page preview/ 
graphics integration for Microsoft Word. 


Microsoft’Windows. The soul of the new machines: 
For the name of your nearest Microsoft dealer, call (800) 541-1261, Dept. B92. 


Microsoft is a registered trademark and The soul of the new machines is a trademark of Microsoft Corporation. 





